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Trade Outlook. 


Foundries continue to place orders for next 
year’s deliveries of iron and prices are show 


ing further advances. The leading southern 


producers have notified the trade that they 


are not in a position to accept further orders 


for the softer grades of foundry iron to be 
delivered during the first six months of 1903 


and from present indications it appears as if 
the foundrymen were destined to experience 
difficulty in securing choice brands of iron if 
the present rate of melting continues. In sym 
pathy with a general advance charcoal iron is 
also showing greater strength. 

rhe supply of coke is not as large as con 
like to see it and 


sumers would 


prices are 
hardening in this commodity also The an 
thracite strike has vastly increased the demand 
for this fuel not only among producers of iron 
but in private homes and manufacturing 1m- 
dustries desirable 
Owing to the fact that many furnaces are un 


where a smokeless fuel is 
able to fill their contracts for iron within the 
specified time the inquiries for spot iron show 
considerable increase and it is freely nredicted 
that 


very fancy prices will have to be paid 


by those melters who are unfortunate enough 
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co be caught short of a sufficient supply for tne 
balance of the year. 

Should the hard coal strike last much longer 
the stove manufacturers are likely to expe- 
rience a great demand for stoves for burning 
soft coal and wood 


other hand 


the demand for the higher priced base burners 


and on the 


will greatly curtailed lhe manufacturers 


of agricultural implements profess to fear that 


1 


with further advances the farmers will defer 


purchases as long as possible, though it should 
be remembered that higher values of the lat- 


ters product give him greater purchasing 


power. Owing to the higher cost of pig iron 
justified in asking 


that he is 


and coke the foundryman is 


more money for his castings and 


generally doing so, is shown by the kicks heard 
from builders of machinery who for years past 


have been able to play one shop against an- 


and obtain their castings at 


with prevailing 


of all harmony 


The Toronto Convention of the I. M. U. 


The conservative element in the Lron 


ers’ Union, represented by the officers whi 


1 


guided its destinies for the pas 


reducing 


accomplished much towards 
ter feeling with which many foundrymen have 


been in the habit of regarding the union and 


its policies. These who recently assembled at 


loronto as representatives of the molders in 


all parts of the country strengthened the 


hands of the men at the head of the ‘ 


molders 


organization by endorsing the stand taken 


in recent months by the utive Board in 


regard to illegal strikes and the keeping of 


contracts entered into members of the 


union and employers 
It has been asserted by many employers that 
their chief reason for declining to enter 


Into 
agreements with organized labor was the ten- 
dency of the latter to ignore the provisions of 
a contract at the first opportunity, and to look 
upon this as being binding upon the employer 
only The action of the soft coal miners in 
abiding by the contracts with their employers 


and refusing to break these through ordering 
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a sympathetic strike to aid the members in 
the anthracite field is one of the most notable 
examples of a labor organization recognizing 
that no matter what temporary advantages 
might be gained by disregarding agreements, 
the latter should be kept to the letter. At 
times it has taken considerable courage on the 
part of the officers of the Iron Molders’ Union 
to refuse to sanction strikes ordered by local 
bodies before any attempt could be made to ad- 
just their differences with their employers, but 
in the end the soundness of the doctrine that 
it is easier to settle a difficulty before a strike 
is called than afterwards, has been endorsed. 

In the heat of passion many local difficulties 
are magnified by both sides to a controversy, 
which would readily disappear if an attempt 
was made of adjusting these by cooler heads. 
The policy of the I. M. U. to exhaust every 
means at its command before declaring an 
open rupture to exist has been of great bene- 
fit to both the molders and their employers, 
and the continuance thereof may be expected 
to yield even greater results since it received 
the unqualified endorsement of the Toronto 
convention. Yearly agreements between the 
molders and their employers, like those which 
are now in force in nearly all of the large 
foundry centers, will likely spread to other 
localities and altogether these give to the 
trade a stability never known when cause for 
serious disputes could arise at any time, and 
if these agreements shall be honestly lived up 
to, the foundryman himself will probably be 
the last one to find fault with such an ar- 
rangement. 

It was decided by the convention that the 


Set Su OR 


branches of the trade, including the speciaity 


should assume jurisdiction over all 


shops, many of which have heretofore not 
been deemed capable of producing mechanics 
eligible to membership in the union. It was 
also suggested that it would be to the ad- 
vantage of both coremakers and molders to 
be governed by the same organization which 
would eliminate much of the friction now to 
When trade 
difficulties appear this would also insure har- 
mony and unity of action which is now lack- 
ing between the two organizations. 


be found in certain localities. 


The molders did not change the apprentice 
ratio, although a committee was appointed to 
meet representatives of the Stove Founders’ 
organization. It was suggested by the latter 
that the ratio of one to eight be changed to 
one to four, which in the minds of even the 
most liberal was more than necessities required 


and had a tendency to prejudice those present 
against making any change at all. It was also 
decided to give preference to a shorter work 
day against further advances in wages, the 
majority of those attending the convention be- 
ing in favor of a nine-hour work day. 

The endorsement of the past administration 
of the union’s affairs is shown in the re-elec- 
tion of all officers, as follows: President, 
Martin Fox; first vice president, Jos. F. Val- 
entine; second vice president, M. J. Keough; 
third vice president, J. P. Frey; fourth vice 
president, John Campbell; secretary, E. J. Den- 
ney; assistant secretary, John G. Weaver; 

Faulkner; financier, R. H. 
Metcalf; editor, David Black; executive board, 
M. P. Murphy, chairman, Richmond, Va.; 
John Bradley, Poughkeepsie, N. Y.; Lawrence 
O'Keefe, Detroit, Mich.; James H. O’Neil, 
Providence, R. I.; Alex. R. Mitchell, Montreal, 
Quebec ; 


treasurer, Alex. 


George Digel, Memphis, Tenn., and 
John Loder, Pittsburg, Pa. 


The Deming Experts are at Work. 


Arthur Justice, the expert at the Deming 
core foundry, of which Frank Hise is foreman, 
will attempt something in his line of work 
which has never been before attempted in this 
city. However, if the thing can be done any- 
where in this country, the experts at the Dem- 
ing foundry are confident they can do it. 

Coremaker Justice now has a plaster of paris 
model and cast with which he will attempt to 
make cores and later, solid brass hands. The 
work is being attempted for W. H. Mullins, 
who it is said will make solid brass statuary 
if this attempt is successful. Mr. Justice now 
has a model of a hand from which he will at- 
tempt to make a core and later mold a solid 
brass hand. Then it is said that if this is suc- 
cessful an entire man will be made of brass. 
This is a new departure in the work of the 
Deming core foundry and it is also said to be 
a new thing with the owner of the cornice 
works. The latter is a very progressive man 
and is always on the lookout for new ideas.— 
Salem (Ohio), Herald. 





The Record Foundry & Machine Co., Liver- 
more Falls, Maine, which has taken over the 
business and plant of J. A. Record, will erect 
a machine shop, 60x100 feet, and a foundry 36x 
106 feet. The plant will be equipped for the 
manufacture of pulp and paper mill machinery. 
J. A. Record is general manager. 
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SOME NEW OFFICERS OF THE AMERICAN FOUNDRYMEN’S ASSOCIATION 











The Pittsburg Steel Foundry. 


The Pittsburg Steel Foundry lays clain to 
having the largest single steel foundry in the 
was organized a little 
Stewart 


world The company 


over three years ago by Johnston, 


[ was general superin- 
Steel Casting Co. 
Some idea of this foundry may be had when 


who, for many years, 


tendent of the American 
it is said that it contains 34,000 square teet 


of molding space. The main floor 1s 
350x64 feet and is served by two 25-ton elec 
tric traveling cranes. Another molding floor, 


devoted to the lighter class of castings, 1s 


350x33 feet, a 10-ton electric traveling crane 
taking care of this part. The casting and 
cleaning department occupies a space of 550 
feet by 64 feet, in which three 25-ton cranes 
these 


are kept constantly in use. All of 


is the three serving the mold 


cranes as well 


ing floor are provided with §-ton auxiliary 


hoists for the rapid handling of the lighter 
loads. 

Betweer the molding tloor and the casting 
floor there is a building 50x350 1n which a sput 
from the railroad enters, and in this building 


the sand, brick and other material of hght 
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character is delivered and_ stored. In here 
also are located the sand mixers and drying 
ovens. West of the casting floor is ‘anothe1 
floor 550 feet long by 33 feet wide in which 
are located the blacksmith shop and machine 
shop. In an entirely separate brick buiiding 


the boilers, engines and = generators are 
located. 

The plant of the Pittsburg Steel Foundry 
is situated at Glassport, one of the numerous 
manufacturing suburbs surrounding Pittsburg, 
17 miles from that city on the Monongahela 


é/ 
River and also reached by the Pittsburg and 


Lake Erie Railroad. The plant is laid out on 
what is known as the parallel system, that is 
all of the 


departments are parallel to one 


another. The buildings are of steel construc- 
tion throughout, in short, the whole plant 1s 
perfectly fire proof. Everything is se. ar- 
ranged that the product moves 1n a continuous 
line without double handling or re-tracing. 
The casting department is provided with five 
20-ton open hearth furnaces, so arranged that 
two or more can be tapped at one time where 
required for heavy 


metal is exceptionally 


castings, of which this firm makes a specialty. 





CHARGING PLATFORM AND WELLMAN ELECTRIC CHARGING MACHINE. 
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SOME VIEWS FROM THE WORKS OF TIIE PITTSBURG STEEL FOUNDRY. 
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SOME VIEWS FROM THE WORKS OF THE PITTSBURG STEEL FOUNDRY. 








PART OF OPEN HEARTH FURNACES IN THE 


Consumption of White Iron. 


The general impression that the amount of 
white iron consumed by foundries is but a 
small percentage of the total melt is disputed 
by Dr. Richard Moldenke, who recently stateu 
that at least 600,000 tons of castings are made 
annually of white iron, the greater part thereof 
being chilled. According to the report of the 
American Iron and Steel Association, the con- 
sumption of foundry, charcoal and malleable 
Bessemer iron for 1901 amounted to 3,803,027 
tons, which would show that a little over 151% 
per cent of the iron being melted goes into 
white iron castings. 


The Foreman as a Settler of Disputes. 


Generally speaking, when we refer to the 
foreman, our minds revert to his command 
ing position, to the dignity he displays, when 
he tosses a new shovel in your sand heap the 
morning of your first advent in the foundry, 
or when he brings a pattern, and instructs you 
regarding its manner of molding. 

We view 


aisles of the shop, sometimes hurriedly, some- 


him parading up and down the 


times leisurely, watching the movements of 
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WORKS OF THE PITTSBURG STEEL FOUNDRY. 


his men. We see him as he engages in con- 
versation the proprietors of the business when 
they pay a visit to the foundry. He also es- 
corts visitors through the shop and explains 
certain stages of foundry practice to them as 
they proceed. During the heat, his voice is 
heard giving round, 
to the cupola-men when to tap, to the crane 


continually orders all 
men when to hoist, and to the molders when 
to come for their ladles. All these points of 
authority, we are familiar with, but who ever 
thinks of the foreman as a settler of disputes? 
In this re- 
spect the foreman is like a schoolmaster. The 


Yet such is his privileged duty. 


pupils obey the authority of the teacher, they 
admire his dignity and ability, but if they un- 
dertook to administer punishment to one an- 
other by fighting each other, what a fearful 
pandemonium would prevail. The same in a 
foundry. When a grievance occurs, and who 
but a molder knows how quickly such a thing 
comes up, instead of fighting the offenders 
with hot words, unworthy of a man to use, 
being distasteful and insulting in the extreme, 
and probably resulting in one or both of the 
participants being discharged, tell the foreman 
your trouble. He is there to defend you if 
you are in the right 
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A LARGE FACING GRINDER AT THE WORKS OF THE PITTSBURG STEEL FOUNDRY 


If the flaskman will not bring in the box 
when you are ready for it, do not undertake to 
compel him on your own authority. You 
haven't very much. If the carpenter will not 
put bars in your flask when you need it, don't 
get mad and quit on that account. The fore- 
man will see to it if you only let him know. 
If you are a good man, he thinks far more of 
vou than he does of the patternmaker or car- 
penter under such circumstances. It may seem 
superfluous and unnecessary to write on such 
a subject, still if these things happen in a “5- 
ton a day” shop, might they not be apt also to 
ccur in a much larger foundry? 

\ successful foreman will stand up for 
lis men every time, against a patternmaker 
r a carpenter, or a common laborer; or else 
he will adjust matters satisfactorily to both. 
I hold it to be an insult to a foreman to de 
prive him of presiding over an engagement of 
this nature. He is able to settle all disturb 
inces, and his judgment invariably conduces to 
the benefit of all concerned. 


Joun B. SHAW 


Molders Draw the Limit on Time Checks. 

About 100 molders refused to go to work this 
morning because of a new shop rule, requiring 
the use of time checks. 

The company erected at considerable cost a 
special building for the convenience and com- 
fort of their workmen The first 
equipped with lockers and toilet accommoda- 
tions, and the second floor for lunching, smok- 
ing and amusements 


floor is 


On account of insurance 
regulations, no smoking is allowed in any other 
building, but this rule does not compel the men 
to leave their coats in the lockers or eat their 
luncheon in this building, but allows them to 
eat in their respective departments; the lunch 
baskets and dinner pails, however, are not al- 
lowed in the factory during working hours. 
The objection on the part of the men ts us- 
ing their checks at noon time—they claim it is 
asking too much to deposit their checks in this 
room at noon and then taking them up again. 
They also object to leaving their dinner pails 
in the building as called for in the 


Freeport (Ill.) Journal 


rules.— 
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Effect of Variations in the Constituents of 
Cast Iron.* 


BY W. G. SCOTT. 

In the following article it is proposed to de- 
scribe the influence of the metalloids on cast 
iron as observed under practical conditions, 
without regard to theory. 


The J. | 


where 


Wis., 
this 


Racine, 
made in 


Case lab« yratc ry, 


experiments have been 


line, was established solely for commercial 
purposes, and no expense has been spared to 
obtain practical results. This laboratory does 
the work for five gray iron and three malleable 
iron foundries, and tests are made on various 
sizes of both round and square bars. 


Particular 





atten- 





tion has been paid 


to the influence 
of the metalloids 
on cast iron, and 
from results ob- 


tained during a 
period of five years 
we are inclined to 
believe that the old 


fashioned t-inch 





square test bar is 


more sensitive to 


the variations in 


cast iron than any 





other. 





Two of the foun 
W. G. 


SCOTT. 


dries in particular 
use this style of bar, one concern uses a 1% 
inch square bar, one foundry a bar 2 by 1 
inches, and the others a round bar 1'% inches 


All of 


and 


in diameter these foundries are mix 


ing by analysis, have their raw material 


tested, 1. e., pig iron, fuel, etc. 
A physical test is made on the bars every 
week, 


day and a chemical analysis twice a 


consequently we have a record of the actual 
mixture, the physical test, and chemical com- 
position of the iron produced by the different 
foundries, constituting a series of comparisons 
free from any prejudicial influence. 

[he most important results as to the influ- 
ence of the metalloids have been obtained from 
castings and test bars made by two foundries 
different 
cities, and make an entirely different line of 


in particular which are located in 


castings The only thing in common with 





*D 


Paper read at the Atlantic 


American Section of the 


City meeting of the 
International Association for 
Testing Materials 


bars, which 
are of the same size and similar in other re- 
The 


bars in question are I-inch square, cast hori- 


these two concerns is their test 


spects, except in the matter of gating. 


zontally, in sand, and run against an iron yoke, 
the ends of which are exactly 13.323 inches 
apart. 

The object of the yoke is to determine the 
shrinkage and chill. The shrinkage is meas- 
ured by placing the bar in a laboratory yoke 
deducting one-tenth 
gives the shrinkage per foot. 


fitted with a micrometer; 


Three bars are cast in yokes, and one bar 
in the sand without a yoke. The three yoke 
test, 
supports 12 inches apart and the load applied 
middle. The 
tensile test, and is given an allowance of 8 


bars are used for a transverse laid on 


in the sand bar is used for a 


inches between the grips of the testing ma- 


chine. All bars are tested on a Riehle auto 


matic screw power testing machine. 


In addition to the square bars we also have 


for test the round bars previously spoken of, 
but in this case the bar is cast vertically (no 


yoke being used), and is accompanied with a 


fluidity strip. Chemical analyses are made 


from drillings taken from the bars or from 


blocks made in the mold with the bar. 
Carbon determinations are made on the bars, 


blocks, and castings. The ratio of the carbons 


usually varies according to the size of the 


casting. 


In addition to the transverse and _ tensile 


test, we frequently submit the bars to a tor- 


sional strain, and to shock, determining the 


resistance to impact by means of the 


test.” 


“drop 
lhe hardness of the iron is determined 
by means of the “Bauer Drill Test.” and an 
electrical register. 

In a general way the physical tests applied 
to cast iron are those relating to the practical 
features most desired by the manufacturer, 
Viz. : 

Material 


Shrinkage to cor- 


Good strength, with a close grain; 
not too hard to machine; 
respond with the pattern. 

In addition to this, the 
pects the casting to be free from blow holes, 


cold shuts, scabby spots, etc. Some of 


manufacturer ex- 


these 
defects may be eliminated by manipulating the 
constituents of the mixture, others must be 
corrected in the molding. 

In most cases where the iron is not mixed 
by analysis, every defect or poor batch of cast- 
ings is blamed onto the pig iron or coke; on 
the other hand when mixing by analysis, the 
molder is the suffer, 


party to especially if 
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the chemist is running the foundrv. In the 
event of the foundryman and the chemist 
working in harmony, it is not a difficult task to 
get at the truth of the matter, and soon remedy 
such defects. 

It is customary for founders mixing by 
analysis to adopt certain mixtures for their 
various grades of cast iron, such as a “cylinder 
mixture,” “pulley mixture,” etc., or to classify 
the iron as soft, hard and medium. 

No general rule can be given for the exact 
content of silicon, sulphur, etc., that will pro 
duce precisely the same iron in different shops, 
as will be shown by the following example: 

Mr. A. 


formula of 1.50 per cent of silicon and leaves 


makes his cylinder mixtures on the 


the cylinders in the sand to anneal, the result 
is a soft close grained iron. 

Mr. B. copies the formula, but uncovers the 
castings as soon as possible because he is in 
a hurry or does not have floor space; the re- 
sult is an iron too hard to be machined. 

Now, if Mr. B. had made his cylinders with 
1.80 per cent of silicon, he would have obtained 
the proper iron. 

his goes to show that the main controlling 
element in iron is carbon. Carbon, however, 
is influenced by the other metalloids, and the 


amount of these constituents present will gov 


ern the final result, as shown by the strength, 
deflection, shrinkage, chill, etc. 


THE INFLUENCE OF SILICON 


The metalloid silicon exists in three allo 
tropic modifications, one amorphous and two 
crystalline. 

Silicon was first obtained by Berzelius in 
1823 from the silicofluoride of potassium by 
the action of fused potassium thereon. 

It appears, when thus obtained, as an amor- 
phous (1. e., non-crystalline) powder of a dull 


brown color, which smears the fingers like 
plumbago. 

One form of the crystalline silicon resem- 
bles graphite, both in regard to its flaky form 
and dark color. 

The other crystalline varietv is known as 
“diamond silicon,” and crystallizes in the form 

f needles, having a steel gray color 

Heated without free access to the air, the 
mmorphous silicon is changed into the crystal- 
ine variety and heat is developed; heated 


therwise it -readily burns until it becomes 


oated with oxide which prevents further 


xidizing. 


lhe crystalline silicon does not burn at all, 


not even at a white heat in pure oxygen, but 
strangely enough rapidly burns at a cherry red 
heat in carbonic acid gas. 

When metallic silicon (Si) is converted into 
oxide it becomes a white powder and is called 
silica (SiO:). Oxide of silicon or silica, is 
nothing more or less than pure sand. 

As to the iniluence of this peculiar metalloid 
on cast iron, we may mention that its effect on 
carbon is such that between certain points the 
iron is either soft or hard, the degree of hard- 
ness increasing or decreasing with the amount 
of silicon present. 

In a general way, silicon from 1.00 to 4.00 
per cent in cast iron acts as a softener, below 
1.00 per cent it begins to harden and produce 
“chill,” the degree of hardness and chill in- 
creasing in given ratio as the silicon decreases. 

Above 4.00 per cent it begins to harden and 
takes on the peculiar property of what is called 
“rotten shortness.” The higher the silicon, the 
more short and weak the iron will be. 

No. 2 iron with 


about 2.00 per cent of silicon is hard to break 


As an example, a pig of 


with a sledge hammer, whereas a nig of ferro- 
silicon with about 8&.0o per cent of silicon is 
easily broken by letting it fall on another piece 
of iron 

With the other metalloids constant or in a 
normal condition, cast iron will attain 1ts max- 


imum of softness with silicon between 2.30 and 


3.50 per cent, and a very remarkable feature 


in this respect is that the average point be- 


tween, or 2.90 per cent, produces an excep- 


tionally soft iron. 


High sulphur destroys the effect of silicon 


as a softener, one point (.01) of sulphur be- 
ing equal to about fifteen points (.15) of sil- 


icon in this respect. (See sulphur.) 


(he general rule for the amount of silicon 


in castings to produce work that will machine 


easily, depends on several conditions, tf. e 


the thickness of the casting. its rate of cool- 
ing, and the desired grade of iro1 
the silicon should 


For small thin pulleys 


range from 2.30 to 2.80 per cent 
For medium sized castings it may run from 


2.00 to 2.50 per cent, and for large work from 


1.50 to 2.00 per cent 


The time of cooling has a great influence 
on the softness of the iron, especially in the 
case of low silicon; for instance—a_ casting 
with 1.50 per cent of silicon, left in the sand 
until cool will be as soft as a similar casting 
with 1.80 per cent, which is uncovered and al- 
lowed to cool quickly. 

| 


Castings of medium size, with as low as 
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1.00 per cent of silicon, providing the carbons 
are not too low, may be easily machined if 
the material is annealed at a moderate temper- 
ature for several hours. 

As a usual thing the majority of the foun- 
dries shake the castings out of the sand as soon 
as possible, owing to lack of floor snace, etc., 
in which case an allowance must be made for 
a little higher silicon than that called for in 
an ideal mixture. 


Chill is greatly influenced by silicon and is 


in a measure entirely dependent upon the 
amount present. Low silicon gives an in- 
creased chill, while high silicon acts in a 
directly opposite manner. 


With silicon above 1.25 per cent, the other 
metalloids being normal, there is little or no 
chill in medium and large sized castings. 


lhe per cent of silicon calculated to pro- 
duce a given chill may be approximated as 
follows 


1.00 per cent. of silicon is equivalent to +, in., chill, 
0 “66 “ ‘“ ‘s “« 7 6 rr 


a 
52° ‘4 ss “6 se ‘ “ “ “ 
40 * se 73 es a sc “4 a 
32O ss “e “ “ +6 “uy 


Carbon, sulphur and manganese are strong 
factors in regulating the chill; a low total car- 
bon, a high sulphur, and a given amount of 


Manganese can increase chill in a wonderful 


manner 
With carbon and manganese 
an increase of 


total normal, 


sulphur will make a 
change in the depth of the chill. In some 


foundries making chilled work it is customary 


radical 


to introduce a Small amount of iron sulphide 
to obtain a given chill. 

A high carbon will give a hard, shallow chill, 
while a low 
chill 

Chill is governed to a great extent by the 
rate at which the metal cools; 
the iron will 


carbon gives a soft, but deeper 


suddenly cooled 


have more chill than an iron 


cooled slowly; hence, the difference in using a 


small chill block. 


vertically or 


large or Pouring the iron 
horizontally also gives different 
results 

Shrinkage is the one particular feature in 
cast iron which depends more on the influence 
of silicon than any other metalloid, and it 1s 


possible now to govern the 


shrinkage in a 
practical manner for commercial purposes. 
Silicon decreases shrinkage in a given ratio, 
and as near as can be determined by actual 
practice, every 0.20 per cent of increase in sili 
con is equivalent to about 0.01 inch per foot 
decrease in shrinkage 


Sulphur has a stronger influence and_= in- 


creases the shrinkage more than silicon de 
creases it but does not have so wide a range; 
hence, unless the sulphur is abnormally high, 
the silicon is the controlling element. 

In depending upon silicon to decrease 
shrinkage attention must be paid to the other 
metalloids present ; thus, with high phosphorus, 
which also reduces shrinkage, the result is 
proportionately larger. 

Manganese with high silicon helps to re 
duce shrinkage by neutralizing the effect of 
sulphur, but when high enough to change 
graphitic into combined carbon it acts slower, 
and in some cases just the reverse. 

A very noticeable feature about the shrink- 
age of cast iron is that a bar taken from the 
first part of a heat has generally a greater 
shrinkage than one from the latter part of the 
heat, the silicon being the same; this is due 
to a difference in the carbons, blast, tempera- 
ture, etc. 

High silicon iron is very fluid when in a 
molten state, it is necessarily very hot as 
every one per cent of silicon that burns causes 
a rise in temperature of about 570 degrees 
Fahr., consequently contraction must be great- 
er than in a low silicon iron. 

he loss of silicon in the cupola will genet- 
ally range from 0.15 to 0.25 per cent or an 
average of 0.20 per cent. In calculating mix- 
tures it is the rule to subtract 0.20 per cent 
of silicon for loss due to combustion or ox- 
idation. ‘This 0.20 per cent is subtracted from 
the final result, thus if the “estimate” figures 
out 2.65 per cent, the “actual” amount in the 
castings would be 2.45 per cent. 

The maximum hardness of cast iron is ob 
tained with silicon under 0.80 per cent; me 
dium hard at about 1.90 and very soft at 2.90 
per cent. 

At 4.00 per cent it begins to harden some- 
what, increasing slightly as the silicon rises, 
and becoming quite hard at 8.00 to 10.00 per 
cent. 

In regard to strength, silicon plays an im- 
portant part, very low or extremely high sil- 
icon imparting less strength than the inter- 
mediate amounts. 

The following table illustrates the influence 
of silicon on strength: 

Per Cent of 


Transverse Tensile 


Silicon, Strength. Strength. 
0.20 2600 Ibs. 20510 lbs, Extremely hard 
0.50 2300 ** 24500 Very hard 
1.00 3000‘ 25500 Hard. 
1.40 sD “ 26500 Medium hard. 
1.90 2900 ** 31500 * Medium soft. 
2.20 2500 * 30000 * Soft. 
2.50 2300 ‘ 29000 ‘* Very soft. 
3.00 2000 ‘* 24500 ‘* Extremely soft. 
3.50 lo 22500 ‘“* Slightly hard. 
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These figures are only approximate, the two 
lower silicons are doubtful, but from 1.00 per 
cent up the results are fairly accurate as an 
average of many tests, and agree closely with 
other experimenters. 

It will be noticed that the highest transverse 
strength is with silicon at about 1.40 per cent, 
and the highest tensile strength at 1.90 per 
cent. 

It is almost impossible to obtain accurate 
figures on strength as influenced by silicon, 
owing to the constant change in the carbons. 

Likewise a change in manganese, phosphoius 
and sulphur makes a great difference, yet with 
manganese at 0.50, phosphorus at 0.70, and sul- 
phur not above 0.085 per cent (normal con- 
ditions for Southern coke irons, or with phos- 
phorus at about 0.40 in Northern irons) it may 
be safely said that the best results in transverse 
strength are obtained with a silicon content 
ranging from 1.30 to 1.50 per cent, and the 
highest tensile strength between 1.60 and 2.00 
per cent. 

In conclusion, silicon softens iron, imparts 
fluidity, decreases shrinkage, opens the grain, 
promotes the formation of graphitic carbon, 
and reduces the strength. 

THE INFLUENCE OF SULPHUR. 

Sulphur has a great affinity for iron and 
unites with it to form sulphide of iron. Iron 
pyrites, a gold colored metal, with the formuia 
FeS. contains about 53.33 per cent of sulphur 
and 46.67 per cent of iron. It is intensely hard, 
but somewhat brittle. 

Ferrous sulphide, or sulphide of iron as it 
is more frequently called, has the formula 
KeS and contains about 36.36 per cent of sul 
phur and 63.64 per cent of iron. It is of a dull 
black color, very hard (not so hard however 
as pyrites), and very brittle, in fact is “rotten 
short.” 

When pig iron is melted in the cupola it not 
only retains its original content of sulphur but 
absorbs considerable more from the fuel. 

The amount of sulphur absorbed by iron in 
melting depends upon certain conditions, 1. e 
the time the molten iron is in contact with the 
coke; the degree of temperature; the amount 
ind quality of the flux; the blast, and the 
size of the cupola. 

Most of the foundries at the present time 
ise coke for melting, especially is this true in 
‘upola practice, although we occasionally find 
ome using a mixture of coke and coal. 

Foundry coke usually carries from 0.50 to 


1.50 per cent of sulphur; Lehigh coal ranges 


from 0.30 to 0.90 per cent, and Splint coal from 
0.30 to 2.50 per cent. 

All foundrymen desire a low sulphur coke, 
but as a rule the very low sulphur cokes are 
light in structure, consequently when structure 
is taken into account it will be found that the 
strong cokes will seldom be below 0.75 per cent 
in sulphur even in coke made from washed 
coal. 

In melting iron in a cupola a large amount 
of the sulphur from the fuel is carried off as 
calcium sulphide in the slag, the calcium 
(line) of the limestone flux having quite a 
strong affinity for sulphur 

A high temperature favors the expulsion of 
sulphur by driving it into the slag, on the other 
hand a ‘low temperature has a tendency to 
make it unite with the iron 

If much manganese be present still more sul- 
puur will be eliminated. 

Silicon also has a tendency to throw out 
some sulphur owing to the fact that it raises 
the heat of combustion 

in the average cupola, lined up to, say a 
diameter of 60 or 62 inches and working under 
favorable conditions, the sulphur absorption 
will vary from 0.03 to 0.05 per cent, but more 
often as 0.05 per cent 

To illustrate this we will suppose that the 
coke analyzes 0.70 per cent of sulphur; now, 
0.05 per cent of 0.70 is 0.035 per cent, the 
amount which must be added to the initial sul- 
phur in the iron. 

In estimating the sulphur in a mixture which 
figures out 0.055 per cent of sulphur for the 
pig, the castings will have 0.055 plus 0.035 or 
.090 per cent of sulphur 

In many reverberatory furnaces the absorp- 


less than 0.03 per cent of 


tion figure is often 
the sulphur in the fuel 

Sulphur hardens iron, one point or 0.01 per 
cent offsetting about fifteen points or 0.15 per 
cent of silicon as a softener. It not only makes 
the iron hard, but produces both “red short- 
ness” and “cold shortness” if very high 

Sulphur up to a certain point increases the 
strength, the greatest strength in cast iron fit 
for use, being at about 0.150 per cent for low 
phosphorus iron, and at 0.095 for a mediuin 
high phosphorus iron 

One point (0.01) of sulphur is equivalent 
to about 50 pounds increase of strength. This 
strength is obtained by the sulphur changing 
the graphitic carbon into the combined form, 


therefore it cannot be entirely credited to sul- 
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For frictional wear high sulphur iron gives 
very satisfactory results as it closes the grain 
and introduces hardness. 

Sulphur increases shrinkage and chill, its 
Every 0.03 
per cent increase in sulphur corresponds close- 


energy in this respect being great. 


ly to .o1 inch per foot, increase in shrinkage. 
It is however quite impossible to calculate 
shrinkage by sulphur owing to the fluctuation 
cf the carbons. 

Chill is induced by sulphur, and as before 
stated, some founders introduce sulphide of 
iron for this purpose, but it cannot be recom- 
brittle chill, 
for mining machinery made in 


mended as it produces a and 
stamp-shoes 
this way, which at first gave good satisfaction 
soon went to pieces, probably from the eftect 
of repeated shock. 

Sulphur gives rise to “blow holes,” it also 
favors “dirty iron,” especially when the man- 


ganese is low. By increasing the manganese 
the evil effects of sulphur are neutralized and 
the blow 


Sulphur in cast iron can be pretty high if 


holes almost completely eliminated. 


sufficient manganese be present; with man- 
ganese at 0.30 the sulphur should not exceed 
0.065 per cent, but with 0.60 per cent of man- 
ganese an iron with 0.095 per cent of sulphur 
will produce good castings, while a fair grade 
of cast iron may be produced which contains 
0.75 per cent of manganese and as high as 
0.130 per cent of sulphur. 

Sulphur 
weak, brittle 
that the 
the chill 
that the 


a minimum 


with high phosphorus produces a 
iren, in which it will be noticed 
shrinkage is not excessive, but that 
is entirely different in nature, and 
deflection in a transverse break 1s at 
In the case of low sulphur, phosphorus in- 
creases the strength somewhat. 

Sulphur increasing, and phosphorus decreas- 
ing shrinkage, it is evident that when the phos- 
phorus is high, a high sulphur iron will be 
slightly softened. 

Sulphur has a powerful influence on carbon, 
changing the graphitic into the combined form. 

With a low total carbon, sulphur is likely to 
change all or most all of the graphite into 
combined carbon, this is often the reason why 
a high sulphur iron made into thin castings 
produces hard white iron. 

With an high total 
strong, close grained iron is the result with 
high 


extremely carbon a 
silicon, the 
strength is reduced and the bar breaks “dead,” 
that is, 
it breaks. 


sulphur, but with high 


‘ 


there is no “snap” to the metal when 


The influence of sulphur to keep the carbon 
in the combined state is greater than that of 
silicon to make graphitic carbon; hence the 
strain in iron with excess of sulphur, carbor 
and silicon. 

Sulphur has the property of driving out car- 
bon, and if the sulphur be high enough the 
carbon will be almost completely driven out, 
as iron sulphide and iron carbide seldom unite. 

Sulphur lowers the melting point of iron, 
but the molten iron is generally “sluggish” 
and congeals quickly, thus enclosing escaping 
gases and thereby forming blow holes. 

The consistency of molten iron high in sul- 
phur, tends to prevent the dross, kish, etc., 
from rising to the surface; hence, dirty iron. 

With a low sulphur, a low phosphorus, and 
not too high a silicon, castings may be pro- 
duced which will bend to quite an extent, and 
may even be punched; from this it may be in- 
ferred that a low sulphur and phosphorus, with 
other metalloids normal, will produce an iron 
with a high deflection. 

In conclusion, sulphur may be termed a very 
detrimental element, in that it makes the iron 
hard; promotes chill; 
causes the iron to congeal quickly; and gives 


mcreases shrinkage: 
rise to blow holes, shrinkage cracks, dirty iron, 
etc. 

INFLUENCE OF PHOSPHORUS. 

The special features claimed for phosphorus 
are, that it makes the iron fluid, and decreases 
shrinkage. 

Above 0.80 per cent, phosphorus begins to 
“cold 


brittle or short when cold. 


impart shortness,” 1. ¢., makes the iron 
Above 1.20 per cent 
it begins to harden the iron by causing the 
graphitic carbon to assume the combined form, 
and above 1.60 per cent it is so “hard short’ 
that a very light shock will break the castings 

The more combined carbon present, the 
lower the phosphorus must be; thus, in chilled 
work the phosphorus should be kept down very 
low, say under 0.30 per cent, where the com- 
bined carbon is liable to be 1.00 or 1.50 per cent. 

In malleable castings with low silicon it is 
customary to keep phosphorus below 0.20 per 
cent, in fact the lower the better. 

For ordinary gray iron the limit of safety 1s 
placed at 0.70 per cent. 

For thin, soft castings, where strength is 
of minor importance, the phosphorus may be 
allowed to run up to 1.00 or 1.25 ner cent, such 
a mixture will run easily and fill everv part of 
the mold. 

High phosphoric iron on account of its great 


fluidity readily permits the dross to rise to the 
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surface, therefore the iron is seldom dirty. 

High phosphorus with high silicon produces 
in extremely tluid iron, but it has very little 
strength. 

If the silicon be low, then the phosphorus 
will affect the carbons, chano'r~ the graphitic 
carbon into the combined, in which case there 
will be an increase in strength. 

Phosphorus and sulphur working in opposite 
directions, 1. ¢., by decreasing and increasing 
shrinkage, will produce a hard, brittle iron, 


which will be very susceptible to internal 


strains, and result in chill or contraction 
cracks. 

High phosphorus and low sulphur seem to 
go well together. 

Phesphorus with high manganese gives a 
hard iron with very little deflection, a fact 
due to increase of combined carbon. 

In certain cases where silicon is high and 
sulphur low enough not to materially favor 
combined carbon, a high manganese will great- 
ly offset the cold shortness due to high phos- 
phorus. 

In regard to shrinkage, it may be assumed 
that one point (0.01 per cent) of nhosphorus 
is about equal to three points (0.03 per cent) 
of silicon in its power to reduce shrinkage. 

Cast iron intended to withstand high tem- 
peratures should be low in phosphorus and 
sulphur, and if combined carbon be low and 
graphite high, the effect is stronger still. 

In making mixtures by analysis no correc- 
tion is made for phosphorus as there seems to 
be neither a gain or loss in the cupola, and 
the small amount of phosphorus in the coke is 
too small to be taken 


gray iron mixtures. 


into consideration in 
As a rule it may be taken for granted that, 
phosphorus lowers the melting point of iron; 
mparts fluidity; decreases shrinkage; 
ens the iron, and makes it “cold 
rittle under impact (1. e., shock). 


weak- 


short” or 


THE INFLUENCE OF MANGANESE. 


Manganese tends to keep the carbon in the 
combined state, hence it causes the casting to 


be white unless its influence is counteracted 
by high silicon or an excess of graphite. 
Large castings remaining longer fluid and 
oling slower, will bear more manganese than 
mall ones. 
Large castings may contain as high as 1.00 


0.60 small thin 
ork 0.30 per cent without detriment. 


lhe 


per cent, medium sized and 


normal average manganese content in 


gray iron castings is about 0.40 per cent. 


With high silicon (2.30 to 2.80 per cent) 
large castings may contain 1.25 and small ones 
0.60 per cent, without being hard. 

Large castings with manganese above 1.40 
or small ones at and above 0.70 per cent begin 
to harden, and the thin parts are inclined to 
become white. 

With low whole of the iron is 


liable to be white, especially if cooled quickly. 


silicon the 


Manganese has a powerful effect on carbon, 
changing graphitic carbon into the combined, 
hence it 
chill 


reduces deflection. 


increases and 


It likewise stiffens the iron, consequently 


strength, shrinkage 


Sulphur in changing graphite to combined 


carbon produces a hard iron with a very close 


grain, whereas manganese produces an iron 
with a slight crystalline structure 
Manganese has a very beneficial effect on 
high sulphur iron, neutralizing the bad effects 
due to brittleness, hardness and shrinkage. 
Iron melts at a temperature of 2,000 to 2,300 
degrees Fahr., manganese from 2,200 to 2,500 
degrees Fahr., consequently a high heat is nec- 
essary to make it combine with iron 
A hot working turnace will send the man- 
ganese into the iron, while a cold working 
furnace will drive most of it into the slag. 
When ferro-manganese is charged along with 
the iron in a cupola it has an entirely different 


action than when added to the molten metal in 
a ladle 

In the cupola much of the manganese is lost 
by oxidation and passes off in the slag, carry- 
ing with it a large amount of impurities, if 
there be an excess of flux present. 

Manganese eliminates sulphur by forcing this 
element into the slag, providing the heat of 
sufficient to reduce the 


combustion 1s man- 


ganese, otherwise the manganese is oxidized 
itself and 
giving 


slag indicates that the sulphur is 


passes off with the limestone flux, 


a brown slag, while a greenish colored 
going into 
the slag, and consequently the manganese into 
the iron. 

In calculating the loss of manganese in mak- 
ing mixtures by analysis it is customary to fig- 
ure a loss of from 0.10 to 0.30 per cent 

If the manganese is in the pig iron in its 


original state, the loss is about ten points, 1. e. 


0.10 per cent, but when 80 per cent ferro- 


manganese is charged in the cupola it is cus- 


tomary to figure the loss at 0.20 to 0.25 per 


cent, 1n some cases 0.50 per cent 


In adding ferro-manganese to a _ cupola 


charge it will be noticed that the resultant cast 
iron contains somewhat less sulphur, will be 
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correspondingly softer, have more strength, 
and be free from blow holes. 

In adding manganese in the ladle the ferro- 
manganese is broken up into small nieces and 
placed on the bottom of the ladle, then the 
molten iron run in, stirring with an iron rod if 
necessary. 

Now, in this case very little sulphur is ex- 
pelled, although a slight sulphurous odor is 
sometimes observed, yet the manganese exerts 
itself, making the iron much stronger, cleaner, 
and free from blow holes. 

In a practical way, using a ladle holding say, 
1,800 pounds of molten metal, everv one pound 
of 80 per cent ferro-manganese used will raise 
the manganese in the castings about 0.045 per 
cent. 

The usual amount charged is governed by 
the amount desired in the castings; thus if an 
analysis shows the castings to contain 0.25 per 
cent of manganese, and we desire 0.52 we will 
add six pounds of the ferro-manganese. 

Charging a moderately high manganese pig 
(1.00 to 1.50 per cent) in the cupola gives bet- 
ter results, and is more economical than using 
ferro-manganese either in the cupola or ladle. 

In regard to strength, manganese under 1.00 
per cent in cast iron gives the best results, 
above 1.25 per cent it appears to weaken the 
iron somewhat by making it too brittle, that 
is, for commercial purposes. (Castings, not 
test bars.) 

When manganese gets down below 0.25 per 
cent in ordinary soft cast iron (1.80 to 2.50 
per cent of silicon), the material is not only 
weak, but there is generally more or less trou 
ble with blow holes, dirt, ete. 

On account of the influence of manganese on 
carbon by hardening iron, it 1s quite necessary 
that the silicon be high in order to obtain soft 
castings. 

Iron inclined to be hard from high sulphur 
is greatly softened by increasing the content 
of manganese, the one neutralizing the effect 
of the other 

Manganese has no direct effect on phos- 
phorus, but when the two combined are high 
the result is a hard, brittle metal. 

Manganese generally causes a slight loss of 
silicon, probably due to oxidation, but the loss 
is so small that it may be ignored in calculating 
mixtures. 

In conclusion, manganese above a ceriain 
point hardens the tron; 
and chill, 
graphitic carbon to the combined. 


Within 


mecreases shrinkage 
reduces deflection; and changes 


certain limits, it softens tron by 


neutralising the effect of sulphur; decreas 

shrinkage and chill (from same cause); in 

creases the strength; and improves the meta 

by eliminating blow holes due to occluded gas 
THE INFLUENCE OF CARBON. 

The affinity of iron for carbon is so great 
that all technically produced iron contains car- 
bon, ranging from a few hundredths of on 
per cent to five or six per cent. 

In the fluid state iron may contain much 
more carbon but we have no definite figuri 
as to how much. 

Iron absorbs carbon from the fuel, but in 
order to unite iron and carbon it is not abso- 
lutely necessary to have the iron in a fluid 
state, as is shown in the case of blister steel, 
where the bar iron is heated sufficiently long 
in a packing of carbon. 

For somewhat similar reasons iron may be 
forced to give up a large part of its carbon 
without being fluid, as in the process of mak 
ing malleable cast iron. 

However, the union of carbon and iron is 
more emphatic when the iron is fluid, and the 
saturation point for carbon will depend upon 
the amount of fuel, the temperature. the blast, 
and the various other metalloids in the iron 

Manganese favors the absorption of carbon, 
while silicon reduces the "ower to absorb car 
bon. 

With much manganese present the iron may 
contain as high as 6.00 per cent of carbon, but 
ordinary pig iron with manganese under 1.00 
per cent seldom contains more than 4.50 per 
cent, the general average being about 3.50 per 
cent 

Pig iron rich in carbon may be made by 
raising the temperature of the blast and in- 
creasing the fuel in the burden. 

In. the ordinary foundry pig irons the high 
est total carbons are found in iron running 
from 2.50 to 3.50 per cent of silicon, espe 
cially coke irons. 

Some charcoal irons with a low silicon con 
tain much carbon, but very few coke irons do 

Carbon is present in iron in two or more dis 
tinct forms, but only two variations have been 
investigated sufficiently for commercial pur 
poses, viz.: free or uncombined carbon, gen- 
erally termed graphitic carbon, or graphite, and 
combined carbon, a form in which the carbon 
is united chemically with the metal to form 
carbide of iron. 

The ratio of the two carbons regulates the 
grade of iron, and the metalloids silicon, sul 
phur, phosphorus and manganese, in conjunc 
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tion with temperature, govern the proportion 
of the two different carbons. 

emperature as a rule has more to do with 
changing the character of the carbons than 
anything else, but even this is held in restraint 
to a great extent by the metalloids. 

In a pig iron containing a total carbon of 
3.50 per cent, the other metalloids being about 
normal, the ratio or standing of the carbons 
will usually be as follows: 

Combined carbon 
Graphitic carbon 


~sse GO POF CCK. 
50 per cent. 


Potal 


Combined carbon is the hardening element, 


-3-50 per Cent. 


graphite the softener. 

Combined carbon hardens the iron, increases 
shrinkage and chill, lowers deflection, imparts 
stiffness, closes the grain, and increases the 
strength 

Graphitic carbon is free graphite, present in 
the iron as a mechanical mixture, hence it 
materially weakens the metal. 

It usually opens the grain, causing the iron 
to be highly crystalline; it reduces shrinkage 


and chill, makes the iron soft, and in some 
cases causes a rise in deflection 

Combined carbon lowers the meltin+ point of 
iron, graphitic carbon raises it, consequently 
a white 


When 


chilled, more or less of the graphite is changed 


iron will melt easier than gray iron. 


molten iron is quickly cooled or 
to combined carbon 
For instance, cast iron with a total carbon 


of 3.50 per cent might by slow cooling con 
tain 3.00 per cent of graphitic and 0.50 per cent 
of combined carbon, on the other hand if 
chilled, it could contain 0.50 per cent of gra 
phitic and 3.00 per cent of combined carbon. 
would 


lf much silicon was present then it 


a difficult matter to make such a radical 


change, but with a high manganese there would 
be very little resistance. 

In melting pig iron in a reverberatory fur- 
nace there is generally a loss of carbon, in 
some cases a large amount, but in the cupola 

result is different, sometimes there being 
oss, while at others there is a decided gain. 
\n excess of fuel and a high blast increases 
carbon; an oxidizing flame, rusty scrap, 
reducing it 
he longer the iron is in contact with the 
the more carbon and sulnhur it will take 
this accounts for the uneven results shown 
tests of iron taken from different parts of 
heat 
I] 


] 
tron melted and poured very hot will usu 


ally have a lower combined carbon than one 
poured dull, owing to the fact that the hot iron 
will be longer in cooling in the mold. 

lhe richer the iron in carbon, the more lia- 
bility to separation of graphite in solidifying. 

Evidently iron in the fluid state contains only 
combined carbon, because if it contained graph- 
ite this would come to the surface, being SO 
much lighter than iron. 

The formation of “kish” is due to the fact 
that the hotter the iron the more carbon it 
cooling the 
excess of carbon must be forced out, and the 
kish 
to the surface, and in some cases rises up in 

ladle, everything 


around with a coat of fine dust or graphite 


can contain, consequently when 


(i. ¢., free graphite) bein~ lighter comes 


a cloud from the covering 

Kish is very hable to occur in hich silicon, 
carbon irons, containing a low percentage of 
manganese 


Kishy 
castings are full of dirt (note: 


iron is generally very weak and the 
the word “dirt” 
is the foundry term for mixtures of slag, oxide, 
graphite, Crc: 


When 


any trouble 


manganese is high there is seldom 


trom kish, but manganese pig is 


not always at hand, in which case the evil may 


be prevented by adding about 50 pounds of 


scrap steel or wrought iron to every 2,000 


pounds of pig iron and scrap in the charge. 

\ large percentage of scrap, either foreign 
or home, will reduce the excess of carbon in 
most Cases 


Shot | 


iron will do the same thing, and high 
sulphur will restrain it but the safest way is to 


add the steel scrap 


In recapitulation, we may add that, com- 
bined carbon closes the grain of the 1; In- 
creases shrinkage and chill; and raises the 
strength 

The maximum ot hardness is with combined 
carbon at about 2.00 per cent, and the maxi- 


mum strength at a medium of the ce 


mbined 
and graphitic carbon 


Graphitic carbon weakens the iron, reduces 


shrinkage and chill, and makes a soft iron, 


which works well under the tool, unless ex- 
ceptionally high, when it will be found impos- 


sible to obtain a smooth finish 
CONCLUDING REMARKS 


This article would hardly be complete with- 


out a deseription or illustration of what are 


termed “special mixtures” for gray iro! 
ings. 


mak- 


a prefe rence for 


Every foundryman and every chemist 


ing mixtures by analysis has 
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certain combinations, and naturally uses a mix- 
ture giving the best results under existing con- 
ditions, thus if the castings are to be partly an- 
nealed or allowed to cool slowly, he will gen- 
erally figure the silicon as low as possible, or to 
a point where extreme hardness does not in- 
terfere with the machining. 

Occasionally it happens that in a given mix- 
ture or grade of iron, more strength is de- 
sired, or a closer grained iron wanted, without 
materially changing the silicon content, this 
effect may be obtained by changing some of 
the other constituents. 

For ammonia cylinders (ice machinery) air 
compressors, ete. the following mixture 1s 
taken as a standard: 

Silicon—between 1.20 and 1.60 per cent 
where castings are allowed to cool slowly, or 
are annealed. If not annealed, then silicon 
should be between 1.60 and I.90 per cent. 

Sulphur should not exceed 0.0905 per cent 
on account of hardness, but with a high total 
carbon it may run up to 0.150 per cent with- 
out detriment, although with high sulphur 
there is always a chance of hard iron and ex- 
cessive shrinkage, especially in low silicon 
mixtures. 

Phosphorus should be kept below 0.70 per 
cent, and if great strength is wanted it should 
be much lower, say 0.40. 

Manganese should not exceed 0.60 per cent, 
except in case of high sulphur when it may 
rise to 0.80 per cent. 

The above mixture will 


strong, close grained iron. 


produce a_ hard, 

In some cases where the carbon is extremely 
high, it will be found necessary to use consid- 
erable scrap in order to reduce the open grain, 
some foundries using steel scrap for this pur 
pose, others using home or foreign cast scrap 

When a leaky cylinder occurs it is not al- 
ways necessary to discard it on this account 
as it is an easy matter to remedy such defects 

A solution of iron chloride, made by dis- 


drillings, ete., in muriatic acid 


solving iron 
until the acid fails to dissolve more iron, is 


poured into the cylinder, or the = cylinder 
washed over with the solution, then ammonia 
water is introduced, and steam or air pressure 
applied, driving the iron hydroxide into every 
pore. When dry the cylinder will be tight. 
Medium iron for engine cylinders, gears, etc., 
may be made on the following formula: Sil- 
icon, I.40 to 2.00 per cent. 1.50 per cent sil- 
icon gives the bést results for gears, and 1.60 


per cent for steam cylinders. 


If the castings have thin parts and have t 
be shaken out of the sand quite soon the sili 
con shiuld be raised ten or twenty points. 

Sulphur is best kept below 0.085 but if th: 
manganese be high (0.60 or 0.76) the sulphur 
inay run up to 0.100 per cent. 

The lower the sulphur the softer the iron. 

Phosphorus should not exceed 0.70 per cent 

Manganese should be between 0.30 and 0.70 
per cent. 

Soft iron for pulleys, small castings, etc 
Silicon should be between 2.20 and 2.80 per 
cent. The ideal mixture is 2.40 per cent of 
silicon. 

Sulphur should not exceed 0.085 per cent. 
If above 0.095 there is liable to be trouble with 
hard iron and shrinkage. 

Phosphorus may run up to 0.95 per cent in 
small thin work, but if strength is wanted it 
will be advisable to keep it down below 0.70. 

\langanese may be 

It is 


between 0.30 and 0.70 
quite impossible to give the exact 
strength of the iron for each mixture, but the 
approximate transverse strength of the “hard 
iron” should be 2,800 pounds, the “medium 
iron” about 2,500 pounds, and the “soft iron” 
about 2,200 pounds. 

lhe strength in any one of the irons may be 
raised by increasing the manganese content, or 
lowering the graphite. 

Thus, in the “soft iron” with manganese at 
0.30 per cent and a _ transverse strength of 
2,200 pounds, a strength of 2,600 pounds will be 
obtained with manganese at 0.70. 

For all purposes (in soft iron) manganese 
between 0.40 and 0.60 per cent gives the best 
results. 

For obtaining specified results the following 
points may be considered, any one of which 
will produce the desired effect: 

To raise the strength— 

Reduce the amount of graphite. 

Reduce the phosphorus 

Reduce the silicon. 

Increase the manganese. 

Increase the combined carbon. 

To reduce shrinkage- 

Increase the silicon. 

Increase the graphitic carbon. 

Increase phosphorus. 

Reduce the sulphur. 

To prevent blow holes— 
Reduce the sulphur. 
Increase the manganese. 

To prevent kish 

Reduce the graphite by increasing scrap, or 
raise the manganese 





—— 
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In 


facts in regard to test bars, ete. 


conclusion we wish to mention a few 


\ square test bar, cast flat, will show many 
more defects, such as blow holes, shot, dirt, 
etc., than a round bar cast vertically, further- 


more the transverse strength will be increased 


from two to three hundred pounds if broken 
with the gate side up. 

fumbling the bars, either round or square, 
nereases the strength from one to three hun- 
dred pounds. 

Pouring hot iron into damp sand also in- 
creases the strength. 

Deflection increases with the strength un- 
less the bar be extremely stiff from the pres- 
ence of high manganese, or cold short from 
excess of phosphorus. 

Cold shuts are more of a physical defect 
than due to chemical mixture, consequently 
must like scabby iron be considered in the 
molding 

In making mixtures by analysis it is cus- 
tomary to allow the foundryman or mixer a 
leeway of 0.10 to 0.15 per cent on silicon, and 
0.005 to 0.010 per cent on sulphur. 

The moment the scrap exceeds one-half of 


the total mixture then the unknown quantity 
exerts itself, consequently foundries using 


much scrap should be willing to accept results 
within the above named figures. 


The Pot Sits Over the Fire. 


The American Iron Works at Des Moines, 
Iowa, is quite an institution according to a 
local paper, which gives us this description of 
heir foundry: 

“Ordinarily there are twelve to fifteen men 
employed in the foundry room. Large quanti 
ties of pig iron are stored in the buildings ad- 

ining the foundry. These bars of iron are 
thrown into a huge pot which sits over a hot 
ke fire Che molten metal is poured into the 


lds, where it is compressed for ten to twelve 


hours until the cooling processes have been 
pleted. Then the sand in the press 1s torn 
vay and the workman displays the piece 
he has molded.” 
Mr. Orr is the King-Bee. 
W oodruff’s stove foundry is off today on ac- 


et + 


f the sickness of Arch Orr. Mr. Orr 

cupola tender and when he is off duty the 
foundry is compelled to close down. 
Ohio), Herald. 


Salem 


A System of Foundry Cost-keeping. 


I will attempt to place before the foundry- 
man a system of keeping an accurate account 
of the cost of castings of all kinds 

First. The cost of pig iron and scrap is a 
known quantity, and the weight of the cast- 
ings gives the cost of such raw material, with 
the required percentage as an allowance for 
shrinkage in passing through the cupola 

Second. The card system shows how the 
labor cost 1s asce rtained for all castings from 

pound upwards, by taking an accurate ac- 
count of the time spent per day on each piece, 
and figured for total cost when charging the 
castings for delivery from foundry. 


Third. The proportionate cost of supplies 
and material other than iron, scrap, coal and 
coke. This item includes rent, taxes, light, 
sand, facings and all other incidentals, too 


numerous and too small to locate on each casi- 


ing, but requiring a certain percen 


age. 
Fourth. The cost of non-producers, namely, 
manager, superintendent, foremen, clerks aid 
all miscellaneous help around a foundry, other 
than molders’ helpers, that being charged di- 
rect to the casting (see card), which is a large 
item Oi expense in every foundry, and which 
must be accounted for in order to have an ac- 


curate cost on each casting 


Order No Pattern Received D 
‘ . ; 
oe : a. 7 4 Bacr slate 
| | F } 
| y 
— } | 
} | 
|_| 2 | 60 Lys I$ se | 
4 | | | | 
| | 
| 
| 
} 
| 
The I iry 
Fit I COST CAI 


Let us now turn to some details of the sys- 
tem referring to the illustrations from the act- 


ual cards. First, take the iron Foundrymen 


who have kept costs generally agree to allow I 
cent per pound for melted iron and fuel con- 


sumed, not including the help around the 
cupola (hat being a fixed charge, take 25 
per cent of the actual weight of the casting 
and that will represent the cost for non-pro- 
lo this sum must | 


ducers e added the actual 


number of hours’ molding at rate per hour paid, 


or if rates vary the average rate per hour for 
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REJECTED CASTINGS. 


Yet (I _1904 
Mvulder’s) Helper’s |, 1 
Rejected by Cause Foreman Moulde: Apprentice (Weight on ty : Total Cx 
’ ime ime 
> 7 v a vA 5 Bhp 
: ¥ 
The fF 


FIG. 2 RECORD OF REJECTED CASTINGS 


each molder, a clerk being sent around to each ings, as well as rent, light, insurance, taxes, 
molder for an account of his time and that of — ete he total amount is the actual cost to 
his helper; the actual number of hours’ work the foundryman for each casting made. Ap- 
on the job by molders’ helpers, coremakers, pended is an illustration from an original cost 
cleaners and chippers, and the rate per hour card for a 60-inch cylinder top: 


Cupola No i “190 
Mixture Coal Coke | Fiy. Serap Yard scrap Wheel Stee Vig Pig lig Pig Pig Pig I 
é 1 At 
Tota 
T {Li I 
Blast 
Fi 
i ‘ | 
( 1 ' 
k VU.4 Fore 
The I 
FIG a CUPOLA RECORD. 
for each workman. Standard cores are charged Weight of casting, 9,000 pounds at 1 cent... .$ 90 00 
25 per cent of above for non-producers..... 22 30 
at an average rate but special or large cores Molder at 30 cents per hour, 4.5 days...... 13 50 
oe oe — : penmaidiad in Molders’ helper at 15 cents per hour, 3 days.. $ 50 
are checked Dy the actual time recorded 1n the Coremakers at 25 cents per hour, 3 days..... 7 50 
core room. ‘To these items must be added 25 Cleaners at 20 cents per hour, 2 days....... 4 00 
per cent of the sum; this 25 per cent represent Total for labor and iron .. ieee ewe eeae 00 
. 25 p ‘ent of total for supplies.. ID 50 
ing supplies, as facings, sand, and every other siuiciae denies a eee 
thing necessary in a foundry to produce cast otal cost : be $177 50 
FOUNDRY SUPPLIES USED. 
( I A “ Sea Coa ( I Ezz ¢ Sy I Arch Br ( M 


FIG. 4 RECORD OF FOUNDRY SUPPLIES CONSUMED 
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he cost of the casting $177.50, divided by 
t weight, 9,000 pounds, gives the cost per 
pound at 1.97c. The total cost, ete., is shown 


on the card illustrated in Fig. 1 


The form for rejected castings is given in 


Fig. 2 and is a convenient method of reference 
of the 
casting is figured up the same as good work 


to causes of bad work, etc. The cost 
in order to show how much has been lost to the 
foundryman. 

Fig. 3 gives the consumption of iron and fuel, 
being noted that into the 


everything goes 


cupola. The space for remarks is reserved for 
mention of any unusual occurrence at the time 
of the heat, ete. 

lhe sheet of foundry supplies is illustrated 
in Kig. 4. 
materials as sand, sea coal, coke facing, coal 


This form gives an account of such 


and coke for ovens if any are used, fire bricks 
The 
1 room keeper checks plumbago, flour, mo 


for cupola and fire clay for general use 


FOUNDRY FIGURES FOR: 


FIG. 5. MONTHLY EXPENSE CARD. 


asses, core compounds, mineral blacking, wire 
nails and all other supplies 
lhe cost card system is handled on cards of 


colors. \ 


for the original order with a duplicate on a 


three different white card is used 


white card prepared by carbon, the duplicate 
being retained in the foundry for future ref- 
erence, and the original card traveling to the 
cost clerk who files them away when the order 
completed. A colored card is employed for 
ases of partial delivery on an original order, 
is for example, for 12 castings, 5 being made 
ind ready for delivery; here the original card 
must be retained on file until the order is com 
pleted. Then this partial delivery card checks 
he § castings delivered with the same system 
f duplicate cards for foundry reference 
Another colored card, as vellow, is used for 
This 


duplicate for foundry reference 


card also has 
When the 


charge 1s 


ad or rejected castings 


xtra casting is made the complete 


made against the bad list and the card going 
through is not required to be handled the sec 
ond time. 


FOUNDRY FIGURES FOR: 


Week Ending Month Ending 


er cw 
’ 


FIG. ( WEEKLY EXPENSE CARD 


Each of these cards is similar to the others 


with the exception of the color, and the ar 


is shown in Fig. 1, 


rangement covering an orig- 


inal order 
The cost of the different 


leaving the 


items entering and 


foundry is given on the card seen 


in Fig. 5 This is a complete monthly report 


for the labor cost as well as the foundry and 


pattern shop. Fig. 6 is the weekly report pre- 
pared after receiving the statement of wages 
each week from the cashier 
give 
to the 


he monthly re- 


ports a record of the percentage of same 


weight of produced but the 


cost of sand is included in cost of supplies 


castings 


The semi-annual report is illustrated in Fig 
7 which shows how one foundry in the United 
States is run on so complete a system that it 
answers all demands and gives every one con- 
institution the information 


nected with the 


FOUNDRY FIGURES EOR: 
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Metal 
fo °F 
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M 
Per r ri 
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Foundry 
FIG. 7. FORM OF SEMI-ANNUAL REPORT. 
that is required and that should be given to 


those in charge to know how they are progress 
located without 
Trade Rez em. 


ing, so that any trouble can be 


special effort.—S. F. in /Jron 
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Burning Brass Tips on Cast Iron Propellers. 
BY JOHN F. BUCHANAN. 


Ever since the “wooden walls” gave place 
to iron and steel shipbuilding, the corrosion of 
cast iron screw propellers and propeller blades 
has given marine engineers a deal of trouble 
and anxiety \ bronze propeller is) undoubt- 
edly a good investment to those who can afford 
to lay out the money, but a combination pro- 
peller—iron and bronze—such as I intend to 
describe, has proved just as durable, so far as 
corrosion is concerned, and a great deal more 


economical he British patent, No. 1og8o, 
deals with “An improvement in marine pro 
f Charles 
Fleming, toundry superintendent, Mort’s Dock 


& Engineering Co., Sydney, N. S. W. The 


peller blades,” and is the invention « 





FIG. I. SAMPLES OF DAMAGED PROPELLER BLADES. 
patentee claims that by burning bronze tips on- 
to cast iron or steel propeller blades, the trou- 
bles of corrosion and fracture, which usuaily 
attack such blades at that part are avoided. 
The life of a cast iron propeller, even when 
working under the most favorable conditions, 
is always a matter of great uncertainty; float- 
ing debris, hidden rocks, wharf nrojections, 
“racing,” and “galvanic action,’ are a con- 
tinual menace to the endurance of cast iron 
evolution of 


propellers (he history and 


ships’ propellers—from the original worm to 
the modern fin, is a most fascinating subject ; 
but I have no intention of verifying current 


theories, nor enlarging upon any ideas regard- 


ing them; my object is simply to describe a 
method of foundry and engineering practice, 
which obtains in the southern hemisphere, but 
which is not yet general in Europe or America. 





BURNING BRASS TIPS ON PROPELLER BLADES 


The vulnerable part of a propeller blade is 
the tip. In engineering parlance “the tip” is 
not the extreme point of the blade: it includes 
an area, say 12 to 18 inches from the point. 
Corrosion always attacks this part of a cast 
iron blade on the outer surface, because (to 
quote a popular theory) “It revolves in vacuo 
at certain points of its path,’ and fracture 
takes place, if the propeller should strike any 
hard substance. The tip being the weakest 
part of the blade it naturally breaks there. 

Fig. 1 shows a collection of blades, suffering 
from one or other of these complaints. Cast 
iron is so cheap that the usual cure is to have 
a new one cast, but it often happens that a 
ship cannot be detained long enough in port 
for that, so the next best plan is to burn.a new 





FIG. 3. 


BURNING BRASS TIPS ON PROPELLER BL ADESe 


tip on, either in cast iron or in gun metal. This 
The blade to be 
operated on is taken to the drilling machine 


can be done in a few hours. 


— 











eee ae 


}# 


— 











ind drilled across with holes about % inch 


ipart, so that the bad part may be easilv broken 
off. It is then taken into the iron foundry, 
bedded in the floor, and a cope rammed up 
over the portion that is to be renewed. The 
mould is then parted, finished, dried, closed 


APPEARANCE OF PROPELLER BLADE WITH 


FIG. 4. 


‘“BURNED ’’ ON BRASS TIP. 


and cast with gun metal, and this is where the 
novelty of the patent comes in. The gun metal 
tip has been cast against the cast iron blade, 
and it has now to be “burned” to it. 

The cope is thrown off while the casting is 
hot, and an “open” burn laid right across 
where the brass and iron join, Fig. 2. It is 
then burned with tron, care being taken that 
the metal from the ladle falls directly onto 
the iron part of the blade so as to cut into it 
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without washing away too much of the brass. 
Fig. 3. 

If attention is given to the center, or thick- 
est part of the blade in the process of burn- 
ing, one can always make sure of a satisfac- 
tory joint. The proper way is to use a feeding 
rod as a guide, working it alon~ the joint 
After the 
burn is thoroughly cooled it is trimmed off and 


gradually as the iron dissolves 


the blade sent to the ship, appearing as in 
Fig. 4. 
presents a 


Although a blade treated in this way 


somewhat piebald appearance— 
owing to the light and shade of brass and iron 
All sorts of 


mechanical tests have been made in order to 


there is nothing weak about it 


separate the brass and iron, without success. 
The best test, however, for practical purposes 
is a sea trial, and that the Eastern and Aus 
tralian Steamship Co. have decided to make 
on their S. S. “Guthrie.” now running between 
Fig. 4 is a photo- 


graph of one of her blades, with a bronze tip 


the Pacific and China ports 


burned on, ready to be fixed onto the hub. 
Many small single blades and propellers have 
been treated in this way, but this is the largest 
blade yet attempted, and the result is sure to 
be watched in shipping circles, with the keen- 
est interest. The bronze part of this blade 
weighs over nine hundredweicht A glance 
at the larger of the two blades in Fig. 1 will 
show the necessity for renewing such a large 
portion of its surface. For many years it has 
been a common practice for engineers to sheath 
cast iron propellers with brass by riveting on 
plates; it 1s claimed that this burning method 
will enter into favorable comparison with that, 
either as to economy or efficiency, and besides 


it always makes a more tradesman-like job. 


James McLaughlin, secretary and treasurer 


of the Barr Pumping Engine Co., Philadelphia, 


Pa., has personally leased the old Pioneer Iron 
Works, at Marcus Hook, Pa., and will operate 
it in order to facilitate the matter of getting 
iron castings. 

The Boland & Gschwind Co., New Orleans, 
La., founders, machinists and manufacturers 
of rice mill machinery, pumps, etc., are organ- 
izing a company with a capital of $1,500,000 for 
the manufacture of a new round cotton bale 
press, patents for which are controlled by H. K. 
Ivens, J. K. Boland and F. G. Dietrich. The 
new company will erect an extensive plant, 
consisting of machine shop and foundry, and 


will require a considerable amount of new 


equipment 
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Test Bars—Some Foundation for Comparisons. 
BY ASA W. WHITNEY. 

In spite of the discussions and work (par- 
ticularly the extensive series of tests by the 
American Foundrymen’s Association) the gen- 
eral significance of test samples of any kind 
seems to be even yet misunderstood by some, 
for instance, 
May, 1902, contains an article entitled “The 
False Witness of the Test Bar” by a British 


The Engineering Magazine fot 


writer, Robert Buchanan. The test bar can 
tell the truth only directly in regard to itself. 
But by knowing its relations to other sections 
and adjusting the conditions of test and foun- 
between its 


dry practice, the discrepancies 


other bars or 


allowed for. At 


characters and that of cast- 


ings can be properly least 


some progressive founders appreciate this. 
The wasteful and usually impossible practice 
of “testing to destruction” sample castings as 
sumed as the only practical safeguard by Mr. 
Buchanan and some others is really only de- 
fensible as a preliminary experiment to estab 


A basis 


of “area for area’ comparison of strength, re 


lish certain relations with test pieces. 


ferred to for bars of different sections, fur- 


ther vitiates his deductions. The relative 
strength of his 2xt-inch and 2x'%4-inch_ bars 
can only be fairly compared by allowing for 


the relative strength due to form alone by 
means of their respective factors for modulus 
of rupture 

taken from the 


writer's paper read before the American Sec 


The above paragraph is 
tion of the International Association for Test- 
ing Materials. (Atlantic City Meeting, June, 
1902.) It may serve as a text for the follow- 
ing remarks on certain relations to be consid- 
ered as applying to various cast sections and 
test bars. These should no more be overlooked 
by the modern founder than they are by mod- 
ern testing experts and engineers accustomed 
to the fundamental relations of form in other 
structural materials. 

It is only because the absurd “area for area” 
method of computing strength is referred to 
again so recently, as stated, though indeed ad- 
Thos. D. West in 1896, that | 
think some elucidation of the subject may in- 


vocated by Mr 


terest your practical readers who may be anx- 
ious to know better how to compare the effect 
of form and size of test bar or cast section 
The peculiarities of cast irons then come in 
as modifying factors which are strictly in the 
ounders’ business to allow for. The engineer 


ing formule for comparing strength of sec 


tions assumes the material to be homogeneous 
which is a satisfactory foundation to start witl 
and agrees actually better with the maximun 
qualities of cast iron than does the simple but 
The lat 
ter method apparently expresses the transvers¢ 


misleading “area for area” method. 


strength in pounds per square inch by the 
formula, Stress in pounds + area in squar« 
inches = pounds per square inch. This is cor 


But for trans 
verse testing it would indicate that a 2x2-inch 


rect for a simple tensile stress. 


bar (4 inches area) would require only four 
times the load at center to break it as required 
The fact is 
that if the material is alike in both bars the 


by a t-inch bar of same length. 


respective breaking loads would be as 1 to & 
\ cast iron mixture can be made to show 3,000 
pounds transverse breaking stress on a I-inch 
square bar 12 inches long and easily six times 
that (18,000 pounds) on a bar 2x2x12 inches 
By careful composition of the mixture it is 
not unusual to get nearly the ratio 1 to 8 or 
3,000 to 24,000 in this case. The engineering 
formula for rectangular sections gives the re 
spective factors for modulus of rupture of these 
bars (Ix1Ix12 inches and 2x2x1I2 inches) as re 
That 
I-inch bar is 
here, 18 3,000=54,000 pounds and that of the 
2-inch bar 1s 2.25 24,000==54,000 (or at least 
18,000 x 2.25= 40,500 pounds). Or if 54,000 be 
taken as representing the strength of this sort 


spectively 18 and 2.25 times the stress. 
is, the modulus of rupture of 


of iron relative to the strength of other irons 
similarly calculated, the actual breaking loads 
54,000 54,000 

of the above bars are =3,000 and 
2.25 
24,000 or in a ratio of 1:8 as a possible max- 
imum. We know that the grain of cast iron 
will be altered by the slower rate of cooling of 
the larger mass (or more correctly the mass 

Perimeter 
Area 

and that this means something less than 24,000 


whose gives the smaller quotient), 


pounds. But if we try to reverse the “area 


for area” formula and divide even 18,000 
pounds stress on 2-inch square bar by the area 
4 we get 4,500 pounds as the breaking load of 
a bar I inch square by 12 inches long cut out 
of the 2-inch section. But the breaking load 


F 40,500 
of such a bar could not be more than = 


¢ 
2,250 pounds as we also know from experience. 

The derivation of the engineering formule 
can best be studied by reference to works on 
the subject. But for general transverse testing 


it is convenient to have at hand the general 
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formula by which the modulus of rupture or 
“fibre strain” or relative transverse strength 
can be found for different sections. It is con 
venient to keep in mind the factors for modulus 
of rupture of the bars most frequently used, 
18 for IxIxI2 inches, 2.25 for 2x2x12 inches, 


21.287 for I inch area (round, diam. 1.12G 
inches) x 12 inches long; multiplying the 
breaking stress by these factors in each case 
If the rates of 
; : Perimeter ‘ 
‘cooling due to the ratio of cross 
Area 


gives the modulus of rupture. 


section did not affect the grain, the same metal 
vould show the same modulus of rupture in all 
sizes. We certainly cannot compare mixtures 
intelligently until we know what the relative 
strengths of various sections would be if the 
metal remained the same in each; and noted 
about how much variation of modulus of rup 
ture was characteristic of each style of mix 
ture through a given range of cross sections 
! would heartily recommend the use of a 
pocket slide rule to those interested in con 
stantly noting ratios of this sort and for cal 
culation and application of the above factors 
It is much more convenient and rapid than 
pencil figuring after a little practice, and sufh 
ciently exact, too 

To aid those who wish to work out the fac 
tor for modulus of rupture for bars accurately 
measured for close comparisons, | will give the 


Me. 


general formula. It is M is the “bending 


moment.” For bars 12 inches long (between 


supports) M=3 Stress. c¢ is the least dis 
tance from the outside to the center of grav 
ity of the section. I is the “moment of in 


3.1416X diam 


ertia.” For round bars l= 
O4 
For rectangular bars this all works out to a 
‘ ES, : 
general formula, ° X _ in which L=length 
: b xX d? 


S=stress in lbs. at 
d? = depth x depth. 


between end supports. 
center. b= breadth. 

The factors mentioned above for 1-inenh 
and 2-inch bars, ete., were calculated by this 
formula. 


Suppose we want to know what would be 











Chill Roll. 

MMR ce ct ac ccrcciaide iy dace seaaanateid ababadtaaecie 1.968 
Midian scnsadese-catackincducctscsseds 3.042 
Breaking Stress, pounds. 15250 
Exact Factor.. 4.010 
Modulus of Rupture 61155 
Stress for exact J’ QLCB....<.cccseceace: cece acta ceeuuened 15464 
Error if bars are assumed 3” area ................ 1.7% 
PIGHOCRIONES OF CONGUE. coscccicsccscncciaressisiecescrerceae 085" 
Modulus of Elasticity, millions of pounds.. 8.774 
Mo ‘ulus of Elasticity ratios as.................... 100,00 


Modulus of Rupt. ratios as... ee 100.00 


the relative transverse strengths of a 1-inch 
square bar and of a 3-inch area round bar of 
the same length, say 12 inches; if the metal 
were alike in each. If accustomed to the fac- 
tors of these bars, 18 and 3.954 respectively, 
we would know that the 3-inch area round bar 
18 
would require or say 4.5 times as much 
3-954 
weight at center to break it as the t-inch bar. 
[f 2,000 pounds broke the t-inch square bar its 
modulus of 


rupture 182,000 or 36,000 


pounds. The modulus of rupture of this iron 

would be something less than 36,000 pounds in 

any larger section Phe 3-inch area bar would 
36,000 

therefore break at somewhat less than - 

or say, 9,000 pounds, 

lhe annexed tabular statement shows the 
larger (3-inch area) bars of the series reported 
by Mr. West in Dec., 1896, and on page 525 of 
first edition of his Wetallurgy of Cast Tron. | 
have omitted the “area for area” figures and 
used exact factors. | also show the error 
caused by assuming the bars at exactly 3-inch 
area and therefore essuming factor 3,954. 

From the analysis which Mr. West gave of 
these bars | have also calculated approximately 
the micro-structure of each kind of iron in this 
size. That is, how built up in terms of perlite, 
cementite and graphite or of perlite, ferrite 
and graphite. By the very practical outfits 
now used by many steel works and by some 
iron foundries a 15-minute preparation and ex- 
amination of a sample of metal under the 
microscope reveals these structural entities and 
becomes practically more valuable than the 
analysis alone. 

The exact effect of rates of cooling is spe 
cially noticeable and the importance of a proper 
basis of calculating strength (such as engineers 
use) is emphasized even for the foundry 

Some of the relations of cast iron to steel 
and Prof 


tions by metallography, of the modern con- 


Albert Sauveur’s striking illustra- 


ceptions on this subject will long be remem- 
bered by those who were present at his lecture 


before the foundrymen’s convention in Boston 


Gun. Car. Gen’! Stove 
Carriage. Wheel. Mach. Plate. Bessemer. 
1.859 2.008 2.001 2.007 1.991 
2.714 3.167 3.143 3.288 3.112 
11820 13500 11900 9900 8900 
4.769 3.374 3.814 3.562 3.871 
56367 45518 45384 35263 34452 
14257 11520 11480 S918 8713 
—17.% +11.75% +1.75°, +11.1°, +2.0% 
100” .072” 079” .O81”" 085” 
7.276 8.452 6.890 5.105 4.886 
82.94 96.3% 78.583 58.19 55.69 
92.14 74.49 74.2% 57.67 56.34 
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last June. Such conceptions and accurate 
thinking on suitable tests lead to definite suc- 


cesses in foundry practice. 


Valuation of Pig Iron. 


As noted in the July issue of The Foundry 
Secretary Moldenke presented at the Boston 
Convention of the American Foundrymen’s 
Association a memorial looking towards a bet- 
ter method of determining the value of 
foundry irons. <A_ resolution requesting the 
committee having in charge the Association’s 
Standardizing Bureau to further investigate 
this question was adopted. The Iron Age pre- 
sents the furnacemen’s and pig iron dealers’ 
views of this subject, through the following 
communications : 

EVERY IRON GOOD FOR SOME PURPOSE. 

Pilling & Crane, Philadelphia, say: 

We have no doubt that the theory advanced 
is correct, and that its execution would pro- 
duce many valuable results, but we do not 
consider that the deductions obtained would be 
as accurate as those obtained from the analysis 
of the pig iron itself, unless such results could 
be tabulated from a very large number of ex 
periments. All foundrymen know that good 
pig iron will produce bad castings if im- 
properly melted. Poor fuel, bad cupola prac- 
tice and many other conditions will spoil the 
best brands of iron, and, on the contrary, skill- 
ful foundry practice will frequently overcome 
some defects in the pig, although, of course, 
such instances are more rare. 

There are many valuable qualities desired 
from pig iron besides strength; fluidity, soft 
ness and cleanness being frequently even more 
necessary. Much of the trouble regarding 
analysis is due to the fact that the work is not 
carried far enough. Some foundries analyze for 
silicon as being the chief element, others ana- 
lyze for sulphur or phosphorus, while perhaps a 
less number look for graphitic carbon, man- 
ganese, copper or other elements, which prob- 
ably have as much influence upon foundry 
practice as the elements more commonly de- 
termined. No doubt the makers of strictly 
high grade pig would welcome the innovation, 
as it would demonstrate the superior qualities 
of their brands, but scientific furnacemen will 
no doubt recognize hidden dangers in_ the 
scheme unless the experiments are conducted 
under uniform conditions of fuel, cupola prac 
tice and other conditions well known to good 
foundrymen, and even then a large number 
of experiments would have to be made and 


the average obtained before intelligent reports 

could be made. The physical tests should 

be made for all desirable and undesirable 
qualities, including shrinkage, softness, clean 
and sharp surfaces, etc. 

The time has certainly passed for grading 
of iron by fracture, and the introduction of 
chemistry is a long step in the right direction, 
but this test to be most valuable should be 
complete. The average foundry cannot be ex- 
pected to be fitted up for these tests, and the 
blast furnace laboratory has been most fre- 
quently used for this purpose, and this re- 
search has led to the gradual improvement of 
many brands of iron which have proved sat- 
isfactory to the furnaceman without his knowl 
edge as to why they were better than others. 
Che intelligent blast furnace manager has, of 
course, aimed to make his brand acceptable 
by careful selection of materials and skillful 
practice, and such furnacemen have much to 
gain and nothing to lose by any system of 
analyses and physical tests which will make 
these good qualities manifest. On the other 
hand, many ordinary or inferior grades of pig 
iron now pass muster by being mixed in with 
better brands, thus showing approximately 
good results. These brands, if only partially 
analyzed, might show up as well as_ better 
brands, whereas a complete analysis would 
demonstrate the difference. All foundrymen 
realize that some irons not suitable for some 
work are sufficiently good for other purposes, 
and complete analyses of all brands would be 
valuable as a means of information for substi- 
tution of one brand for another. It should 
also be understood that in all cases a reason- 
able variation must always occur, and the lines 
of analyses and guarantees required should not 
be too closely drawn. 

THE TESTS MISLEADING TO ORDINARY LAYMEN. 
M. A. Hanna & Co., Cleveland, Ohio, say: 
While great strides have been made by the 

foundrymen of this country in the past ten 

years in their knowledge of the metallurgy 
of the foundry, as well as chemical knowledge 
of pig iron, we do not believe they are ready, 
at this time, to buy pig iron simply on chem- 
ical analysis, combined with a physical test for 
strength, basing the price they pay for the 
iron on such tests. While these tests would be 
of great interest and value to the technically 
educated foundry operator, they would be mis- 
leading in many respects to the ordinary lay- 
men. The so-called weak irons would suffer 


by comparison, whereas they are valuable in 


























many kinds of work in which fluidity and non- 


shrinking effect is desired; on the other hand, 

irons of great strength, from the nature of 
their composition, would be put into castings 
where they would work much harm on ac- 
causing internal strain 


count of shrinkage, 


and also hardness under the tool. 

The weakness of such tests would be the total 
disregard as to softness and scrap carrying ca- 
pacity of the different brands tested, and in 
many sections where scrap is cheap this ques- 
tion is of vital importance to the foundrymen. 

[here is much in the metallurgy of cast iron 
that would not be shown in such tests, and if 
elaborated to the extent of a full knowledge 
of the iron tested, would furnish figures only 
this time to the student of re- 
By this we mean carrying the tests 


valuable at 
search. 
to as full and complete microscopic examina- 
tion as possible of the different forms of car- 
bon by the best known methods of today. 
These tests for the varying conditions of car- 
bon have been exploited by only a few ex- 
perts and are little known by the 


vast ma- 


jority of us. 
A DOUBLE 


James A 


Cincinnati, 


STANDARD OBJECTIONABLE. 


Green of Matthew Addy & Co., 
says: 

Dr. Moldenke’s memorial is interesting as 1il- 
lustrating a scientific attempt to get away from 
the fetters of the rule of thumb which has so 
long prevailed in foundry practice. As I 
derstand it, he that all iron for 
foundry work be sold by a kind of double 
standard ; 


un- 
proposes 
first by analysis and then by its 
physical properties as shown by test bars. A 
double standard is a difficult thing to achieve. 
It is an economic fallacy when applied to a 
monetary system, and while it may work better 
in pig iron, yet there are so many practical 
difficulties in the way that it is to be doubted 
if the 


ironmaster—this generation, at least— 


will ever agree to it. Progressive ironmasters 
today are entirely willing to sell their iron by 
analysis. They will guarantee that the iron 
will run so and so in silicon, phosphorus, sul- 
phur and manganese. Few of them will guar- 
antee the total carbons, but this could be done 
if there were a great demand for it. Foun- 
drymen, being able to buy the different irons 
going into their mixture by analysis, should 
be able to absolutely govern their results—that 
is, if chemistry means anything. But to ask 

e furnaceman to go a step further and guar- 
antee test bars is asking one thing too much. 
No steel maker will sell by a double standard. 
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The steel maker will, as far as the writer 
knows, guarantee either an analysis or a phys- 
ical test, but not both 

Doubtless Dr. Moldenke’s suggestion is the 
ideal solution of the problem, but it involves 
an amount of detailed labor that seems simple 
enough on paper, but which in actual experi- 
also appa- 
rently involves keeping the iron on the furnace 


ence would prove burdensome. It 


yards, for probably only a few furnace plants 
could be fully equipped with all the <~paratus 
necessary for the quick performance of the 
work he outlines. At a time like this, and 
these times bid fair to last, iron must be 


shipped out as fast as made, and any system 
that would hold it on furnace yards would be 
intolerable, 

It seems to the writer that as the ironmas- 
ters are willing to sell by analysis, which is an 
and problem 
At all 
double 

The 
foundry trade is already partially educated to 


easy 
should be solved along analytical lines 
that 


standard is open to many objections 


practicable system, the 


events any scheme involves a 


the analysis idea, and knowledge regarding it 
The 


buys by analysis can make his mixture on 


is rapidly spreading. foundryman who 
ex- 
act and scientific lines. He can largely elimi- 
nate chance. 

In this connection possibly it might not be 
amiss to say that half the time iron is blamed 
for bad castings when probably the iron is in 
no respect at fault. Bad coke, tapping the cu- 
pola at too low or too high a heat, holding 
the iron too long in the ladle and stupidity 
generally are common faults, but no matter 
what happens the foundryman always blames 
the iron. More light on foundry practice, as 
well as more light on pig iron, is needed 
PRODUCT OF THE 


BLAST FURNACE SUBJECT TO 


VARIATION. 


H. L. Williams of Hickman, Williams & Co. 
of Chicago, writes: The starting point suggest- 
ed would be well enough, but for the fact that 
the product of the same furnace is subject to 
variation from month to month and day to day. 
It is questionable if one or a dozen tests would 


be sufficient to determine a standard for a 
given brand, more than the general knowledge 
had today of the quality of the various foundry 
irons. 

The larger portion of castings are made from 
two or more irons. Test bars from a mixture 
of several irons may vary entirely from test of 
the component parts. 


The supply of foundry iron ores from all 





sources will be needed sooner or later, and we 


believe that the foundry that has or will deter- 
mine the complete analysis of their perfect 
casting and will buy irons of analyses to total 
these results, making due allowance for in- 
crease of sulphur from fuel and loss of silicon 
in the pig iron remelting, will have the advan- 
tage of the most economical mixtures and the 
least trouble from imperfect castings. 

NO ADVANTAGE TO 


EITHER SIDE. 


\ very prominent firm in Chicago writes: 
We have read Dr. Moldenke’s memorial to the 
American Foundrymen’s Association, suggest- 
ing certain methods for fixing values of foun- 
We fail to see any advantage t 


dry pig iron 
be gained by such a change, to either the fur- 
the On the 


hand, many disadvantages present themselves. 


naceman or foundryman other 


The past ten years have witnessed a very 


general improvement in the use of pig iron, 


growing out of the intelligent study on the part 
of the foundryman of the various constituents 


required in pig iron to produce desired results. 
His experience during this period has been val- 
and has taught him what irons t 
Such a 


that he is 


uable to him 


purchase and how to use them. foun- 


dryman (and we are glad to say 


now found in most of the leading shops of the 


oes not need the assistance which 


contemplates. It can, in our judg 
benefit only to those who do not 


same skill and are willing to lean 


on others to the extent of making them re 
sponsible for foundry practice. This is ob 
viously impossible. Any method which opens 

loor to controversy on the value of pig iron 
ifter it is sold and delivered under given 
specifications cannot fail to be unsatisfactory 
to both the seller and buyer. 
FURNACES CANNOT MAKE A UNIFORM PRODUCT 

Henry H. Adams, New York, president of 
the ¢ nial Iron Co., says \s a manufac 
turer of pig iron and with 36 years’ experienc: 
in the pig iron business I would suggest as 
follows 

1 doubt if any centralized plan or propositiot 
as embodied in a Standardizing Bureau wherein 
and from which determinations could be made 


as to the technical value of any brand of iron 


now produced in this or any other country 
could be accurately determined or fixed, be 
cause the unavoidable variation in the chat 
acter of the iron ore from any mine is so great, 
because the working of the blast furnace in 
consequence of the variation in the moisture of 
the atmosphere changes so from day to day, 
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and because the variation of the fuel requir¢ 
to meet the requirements of the cases is also s 
great that it is simply impossible to obtai 
under any circumstances now known a chem 
cally uniform pig iron. We suggest as an e) 
ample our furnace practice or method, whic 
is as follows: Every cast of our blast furnac 
is chemically analyzed and placed upon our 
shipping yard, the piles being duly marked and 
numbered. Our record book shows that eac 

cast number contains the full analysis as to 
silicon, phosphorus, sulphur, manganese, et 
To the manufacturer of fine castings, requirit 

great fluidity and long life in the ladle, we sh 


a certain percentage of silicon, and never less 
than 0.50 per cent of phosphorus to any fou 
dryman requiring an absolutely neutral an 
Should 
of chemical constituents suit his singular and 
this 
formula is marked upon his order, and upon 


nonshrinkable iron. this combinatio1 


peculiar requirements for his castings, 
receipt of any further orders these chemical r¢ 
quirements are complied with and the iron is 
selected from the stock on hand in our yard. 
No blast 
form product unvarying from a fixed standard 


lhe 


product of any day in the practice of the blast 


furnace today can produce a uni 


chemical constituents embodied 1n_ the 


furnace industry are never the same, from thx 


fact that the moisture of the atmosphere 


pumped into the smelting zone of a blast fur 


nace is ever varying from day to day, and this, 


together with the fact of the variation in every 


vein of iron ore, in every cubic foot mined, is 


sufficient to make it impossible to produce an 


absolutely uniform product of pig iron. There 


fore, I cannot see wherein it 1s possible to ar 
rive at any absolutely regular and_ reliable 
tandard which might be attempted by the 


Standardizing Bureau Vhe only possible re 


1a plan could be to determine the 
general characteristics of certain brands of pig 
iron, which could be determined b- the use of 


certain mixtures of ore, all of which would 


technically vary from day to day as to chem 


ical constituents and combinations, and_ the 
proposed test bars and other physical tests 
would necessarily vary in accordance with thi 


condition of the furnace at the time the meta 


for test was produced. In this connection | 
would say at the moment that the only reliable 
method that could be adopted at this stage of 
blast furnace practice would be to have each 


cast chemically analyzed, placed upon the yard 
marked, and shipped to the consumer requiring 


in his pig iron this special chemical combina 
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A great many of the blast furnaces man- 


tion. 
ufacturing pig iron for foundry purposes have 
adopted this method, and, with the required 
chemical constituents of the pig iron for the 
foundryman’s purposes always. placed and 
embodied in his order and strictly conformed 
to by the manufacturer of the pig iron, there 
would be a uniformity obtained for the con- 
sumer’s purposes that could not be controlled 
by any other methods in blast furnace practice, 
so far as my experience goes. 

THE PLAN NEITHER FAIR NOR PRACTICABLE. 

\ large Southern manufacturer of pig iron 
says: 


lL agree with Dr. Moldenke that it is as much 


to the interest of the furnace making foundry 
iron as it is to the foundry using it to see that 
the present field for iron castings is maintained, 
if not extended, and I realize that, in order to 
iccomplish this and successfully compete with 
the makers of steel castings in certain lines of 
work, the quality of the iron castings must be 
maintained at the highest possible level; at 
time [ do not think 


the same his plan of 


putting the entire burden upon the furnace 


either a fair one or a practicable one. His idea 
seems to be that the “proof of the pudding is 
in the eating,’ and that, no matter what the 
analysis of the pig iron is before remelting, the 
iron should be judged solely and entirely by 


the test bar resulting. his, in my opinion, 1s 


as unjust as it would be to condemn a piece 


of cloth because the tailor in making it up cut 


his cloth badly and made a poor fit. It 1s 
pretty generally conceded that a good casting 
depends largely not only on the pig iron used, 
but also upon the cupola practice, proper mix 
ing of different brands of iron, the character of 
the coke used for melting, the manner of pour 
ing the iron into molds, the kind of sand used, 
ete., and that pig iron that gives entire satis 
faction in one shop may be condemned and 
found unsuited for use in another shop, while 
both have 


shops may an equal reputation of 


urning out first-class work. The sellers of 
pig iron have had the experience of iron being 
rejected by one concern as unsuited for their 
work, and afterward used satisfactorily by an 


lake 


users of 


her making the same class of castings 


the steel trade, and we find that the 


plates, shapes, rails, ete., have certain specifica 


tions for the finished material, and the makers 


of steel comply 


the makers of steel do not ask that the furnaces 


with these specifications, but 


supply them with iron and guarantee that the 


resulting steel will suit the steel plate 


custom- 
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ers. [They buy iron of a certain analysis and as- 
sume the responsibility themselves of making 
it into the proper kind of steel. This, I think, 
is as it should be in the foundry trade, as it 
places the responsibility for good finished ma- 
terial where it properly belongs. I am quite 
\ssociation will 
find it extremely difficult to purchase iron based 


sure that the Foundrymen’s 


on the analysis and physical test secured from 
a test bar after the iron has been remelted. 
STANDARDIZING OF PIG IRON NOT PRACTICABLE. 


\n Eastern pig iron firm of high standing 
say: 
We do not consider that the standardizing 


is practicable he even operation of blast 


furnaces 1s so uncertain and the ec 


laracter of 
iron produced from cast to cast is so 


t different 
that for a long time the running of the molten 
metal direct from the blast furnace to the Bes- 
semer converter was 


impracticable until the 


mixer now in use by the different steel com- 


panies was brought into use. It would, there- 
fore, seem to us that, unless the product of the 
furnace was to be put into a mixer, it would be 
impossible to standardize the iron. It conse 
quently appears to us that it is within the prov- 


ince of the foundry to buy irons and mix them 


in accordance with known requirements as the 
only way to overcome the irregularities of the 


blast furnaces 


TOO MANY CONDITIONS TO CONTROL. 


\ Southern pig iron company whose brand 


] 
| 


has long been on the market say 
In our judgment the ot practic- 


le. There are too many conditions not with 


in the power of any one to control that would 


enter into a scheme of this character. Nearly 
every foundryman makes up his mixture from 
different grades of iron from different furnaces. 
These brands of iron eacl ive a different 
composition, and it seems to us that the results 
desired to be obtained must be secured through 
practical experiment and experience Nearly 
every make of iron is of differs content, and 
especially is this true in the Soutl lake, for 
example, our No. 2 iron, which contains, say, 
2.5 per ce silico vitl 3 pe ent phos 
phorus, an tv, 0.03 per c yhut Sup 
posing s iron is to b | th another 
iron, all these ingredients would have to be 
considered. Our iron can be used with an 
other of less silicon, if it has the same phos 
phorus, but if the mixing i1 s of less phos 
phorus the silicon would need be fairly high 

You can understand how many variations 
can be worked up cut of these different analy 


Ses Nearly ( 


from 20 to 30 Southern furnaces, each differing 


very large foundryman has iron 
somewhat from the other. If our iron was 
taken out of his mixture and a lower phos- 
phorus iron substituted he would be compelled 
to consider the question of silicon and possibly 
sulphur, and in the effort to standardize, the 
foundryman will get as many standards as 
there are leaves on the trees, providing always 
that he 


reasonably close limits 


attempts to make the standard within 


Let us suppose that the foundryman has been 
using any one or more grades of our iron, mix- 
ing with different grades of other makes, and 
he is out of our iron and some other make, 
and must make up a new mixture, how is he 
going about it under the standardizing method ? 
The silicon content of iron he has may be one 
thing and may be another. He is compelled 
to work with the material he has, and I hardly 


think he 
that happen to be at the foundry furnished by 


would pay any attention to test bars 
the Standardizing Bureau. ‘The most success 
ful foundrymen understand very well the prop 
erties of the different irons going into their 
mixtures, and usually try to keep up a stock 
of all these different makes 


THE SUGGESTION FUNDAMENTALLY WRONG. 


A Northern manufacturer of long and varied 
experience in operating blast furnaces says: 

[ quite agree with Dr. Moldenke that some 
method for the proper valuation of pig iron 
should be devised, but his suggestion would 
not, in my opinion, accomplish the purpose 
aimed at. It is, indeed, fundamentally wrong, 
in that it assumes that the character of a pig 
iron is correctly reflected in the character of 
the casting made from it, which is far from 


’ 
being true. A poor casting can be made from 
the best pig iron, and a casting fairly good can 
Dr. Moldenke 


seems to have overlooked the important fact 


be made from an inferior iron. 


that the quality of a casting depends not alone 
upon the quality of the pig iron from which 
it is made, but largely, also, upon the quality 
of the fuel used in making it. Still further, 
an unsatisfactory casting can be made with 
both iron and fuel of the best quality by un- 
skillful treatment in the cupola. The tempera- 
ture of the iron, the fuel used, the adjustment 
of the tuyeres and other things all have a de- 
cided bearing on the quality of the casting. 

Pig iron should be valued according to its 
chemical analysis, but if, in addition, a physical 
test is required, let it be made upon the pig 
Moldenke’s 


iron direct lf Dr 


suggestions 
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were adopted the furnacemen would be respon 
sible not only for the management of his blast 
furnace, but for the management, as well, of 
all the cupolas in which his iron is melted 
Would not that be asking rather too much? 


Deaths. 


Matthew Graff died recently at New Ken 


sington, Pa., aged 90. He went to Pittsburg in 


i852 and established one of the first stove 
foundries in that district. 

James Flynn, of Flynn & Emrich, 
Md., died July 25, aged 8o. 

William H. Orcutt, for many years superin- 
tendent of the McElwaine-Richards foundry 
at Noblesville, Ind., and later one of the in- 
of the American Foundry Co., 
Indianapolis, Ind., died recently in the latter 
city, aged 43 

James H. 


Jaltimore, 


corporators 


Denham, for thirty-five years 
superintendent of the foundries of Taplin, Rice 
= €o., 

Mattison Darragh, who established a foundry 
at West Bridgewater, Pa., in 1840, with which 
he has been identified ever since, died recently, 
aged 8&8. 

Edward S. Hastings, who for many years 
was foreman of the Globe foundry at North- 


Park, 


Akron, O., died Aug. 11, aged 65. 


ville, 
Calif. 
Christopher Spencer, senior member of the 
firm of Ira Spencer & Co., proprietors of the 
brass and iron foundry at Guilford, Conn., died 
of apoplexy Aug. 4. 
Bond, president of the 
Radiator Co., died recently. 


Mich., died recently at Prospect 


Joseph American 


lhe Des Moines Scale Co. are building a new 
plant at Des Moines, lowa, which will include 
a foundry. In the new location the company 
will manufacture counter and platform scales, 
railroad scales, etc. It is expected to have the 
building ready for occupancy in about sixty 
days 


The Whatcom Brass & 
Whatcom, Wash., have recently completed a 


Iron Foundry, of 
shop 42x8o feet 


Johnson & Erickson will operate a_ small 
foundry at Cambridge, Minn. 
Jassett will build a plant at Buf 


falo, N. Y., for the manufacture of meters for 


Ge re B. 


various purposes 
he Superior Iron Works, of West Superior, 
Wis., will enlarge their foundry in the near 


future 
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Among the Foundries. 


The Lima Locomotive & Machine Co., Lima, 
Ohio, have under construction a new plant, 
which, when finished, will make a very com- 
plete locomotive plant, and one that can be 
extended with facikty, as each building is so 
arranged that it can be enlarged without en- 
croaching upon another. It is expected that 
the new shops will be completed by early fall, 
when the capacity will be one locomotive per 
day. Among other buildings now going up is 
a pattern storage building 60x200 feet, a brass 
foundry 43x22 feet, and a general foundry 
300x120 feet, which will produce steel as well 
as 1ron castings. 

The Atlanta Car Wheel Co., Atlanta, Ga., 
have started work on the construction of their 
plant for the manufacture of wheels for steam 
and electric cars. ‘There will be one main 
building, 230x118 feet, and several annexes. 
This will be a branch of the St. Louis Car 
Wheel Co. and John W. Nute is managing the 
erection of the new plant which it is expected 
will be completed and ready for business within 
the next two or three months. 


The Gustafson Bros. Mig. Co., Sequatchie, 


Tenn., manufacturers of furnace supplies in 
brass and iron, mining cars, wheels, supplies, 
etc., have leased the plant of the Chickamauga 
Foundry & Machine Co., 


where they will shortly remove the equipment 


Chattanooga, lenn., 


of their present factory. 
lhe Lincoln Stove & Range Co., of Toledo, 
Ohio. 


which will more than double their present 


have broken ground for an addition 


capacity 

A. Hammill, who for several years has opera 
ted a brass foundry at Rockford, IIL, will re 
move his plant to Beloit, Wis., as soon as the 
new works can be completed, which will be 
known as the Beloit Brass Works 

The Suffolk Stove Co., Suffolk, Va., are 
erecting an addition to their foundry. 

The Girard (Ohio) Foundry & Machine Co 
have increased their capital stock from $10,000 
to $25,000 

A foundry and machine shops will be estab 
lished at Anniston, Ala., \dair Ma 
chine Works Co. G. D. Adair is president 
and J. W 

F. D. Harrison has purchased the foundry 
of Norton & Clark, at Chelsea, Mich 

Pawling & Harnischfeger, Milwaukee, Wis.. 


by the 


Ray, secretary 


makers of electric cranes and hoists, have just 
acquired the Campbell Gardiner Co.'s prop 
erty adjoining their works. This property 1s 
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200 by 150 feet in size and the three-story 
building is being entirely remodeled to supply 
additional machine shop facilities, also to pro 
vide extra pattern storage The foundry is 
being changed over, and an addition made 
thereto, and in the entire building will be 
placed a modern foundry equipment. Among 
the improvements to be made in this depart 
ment by the new owners will be the installation 
of several traveling cranes of their own make. 
The Turner & Seymour Mfg. Co., of Tor 
rington, Conn., will build a new brass foundry. 
The Union Machine Co., of Zanesville, O., 
has been incorporated with a capital of $25,000. 
The Chantrell Tool Co., of Reading, Pa., 
manufacturers of hardware specialties, have 
added a foundry to their plant which has a 
capacity of 10 tons of light castings per day 
The Guilderland (N. Y.) Foundry Co. have 
increased their capital stock to $25,000 


will build an addition to their stove foundry 


Kahn & Bros., of Hamilton, Ohio, 


The Lehighton Foundry & Machine Co., 


Lehighton, Pa., will build a large plant this 
fall. Eugene Barr is president, and Charles 
Swartz, superintendent and general manager 

The United States Pump & Supply Co., of 
loledo, O., recently organized, will take over 
the business of the Standard Mfg. Co., of 
Foledo, O., and the Bean-Chamberlain Mfg 
Co., of Hudson, Mich \ new plant will be 


erected at loledo and is to include a modern 


foundry he capital of the new concern is 
$320,000 lhe following officers have beet 
elected President, Roscoe Bean; vice presi 


dent, D. J. Nysewander; secretary, Henry G 


Chamberlain; assistant secretary, EF. H. Close; 
treasurer, George E. Pomeroy 
Neiman & Stokes, operating the Berks foun 


dry at Reading, Pa., intend to erect a new 


foundry at Hamburg, Pa 

the Giddings & Lewis Mfg. Co., of Fond du 
Lac, Wis., will remodel their foundry at an 
early day. 

The Ferris Clevis Co., Oshkosh, Wis., 


reorganized with a capital stock of $30,000 and 


have 


will immediately proceed with the erection of 
a plant, to consist of a foundry, 8ox1oo feet, 
and annealing room, 8o feet square, for the 
manufacture of the Ferris patent clevis and 
other malleable iron products The officers 
are: W. B. Thewalt, president; W. E. Smith, 
vice president; D. L. James, treasurer, and 
R. I. Schuttler, secretary 

The National Fulton Brass Mfg. Co 
Detroit, 


have 
Mich., with a 


been incorporated at 
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capital of $400,000, The company is a reor- 
ganization of the Fulton Iron & Engine Works, 
whose plant will be taken over. 

The Illinois Iron Co., of Rock Island, IIl., 
have been incorporated to manufacture agri- 
cultural implements, castings and forgings. 
The incorporators are L. J. S. Green, T. A 
Murphy and L. G. Susenmihl. 

The American Shipbuilding Co. will add a 
modern foundry to their Detroit, Mich., plant 
Plans for the new building to be 80x150 feet 
are now being prepared. “Two cupolas and 
electric cranes are to be installed, the total 
cost of the finished plant being estimated at 
$50,000 

The Columbus Malleable & Gray Iron Co., 
Columbus, Ohio, 
fall, will be reorganized by Charles Kile, 
Harry Irvine and Walter Kile. The plant 


whose plant was burned last 


will be rebuilt at once, with twice the former 
capacity, plans having been completed. 

lhe Baush Machine Tool Co., of Spring 
field, Mass, are enlarging their foundry. 

The Uniontown Engineering & Construc 
tion Co. have been organized at Uniontown, 
Pa., and will erect a plant at that place fot 
the manufacture of castings and_ forgings. 
Identified with the new company are Harry 
L. Burnham, George E. Sperling and Oscar 
Emrich. 

According to reports the Heating, Ventilat- 
ing & Foundry Co., now located at Wellsburg, 
W. Va., will remove their plant to Wheeling, 
W. Va 

The Christiana Machine Co., Christiana, Pa., 
have been incorporated with a capital stock of 
$40,000 

The South Bend Brass & Bronze Co. have 
sold their foundry at South Bend, Ind., to 
Joseph Bergan & Co. 

The Slatington Electro Plating Co., Slat- 
ington, Pa., will shortly add a brass foundry 
to their plant. 

The Wright Foundry & Mach. Works, at 
West Superior, Wis., have been purchased by 
Evered & 
several years foreman of the foundry now 
operated by the U. S. Cast Iron Pipe & 
Foundry Co., 


Thompson. The latter was for 


at that point. 

Letson & Burpee, who now operate foundries 
at Fairhaven, Wash., and Vancouver, B. C. 
have purchased a site at Seattle, Wash., on 
which they will shortly begin the erection 
of a complete foundry and machine shop. 

The Lehigh Portland Cement Co., Allen 
town, Pa., have added a brass foundry t 
their plant. 


The Deering Harvester Co., of Chicago, will 
erect a new foundry to cost $80,000. 

Edward Hands will start a foundry and ma- 
chine shop at Cortland, Neb. 

The Voigt Metal Co., of Camden, N. /s 
have lately built a foundry for the production 
of brass, bronze and aluminum castings. 

The Peck-Williamson Foundry Co. have 
been incorporated to do business at Wellston, 
Ohio, by George W. Peck, A. J. De Camp, A. 
W. Williamson, W. C., Williamson and John 
K. Peck. The capital stock is $50,000. 

The Heller-Allen Wind Engine Co., of Na- 
poleon, Ohio, are building a foundry 4oxs5o 
feet. 

The Kay-Pim Mfg. Co. have been incorpo- 
rated at St. Louis, Mo., with a capital of 
$25,000 to conduct a general foundry and ma- 
chine shop 

The Pittsburg FKoundry & Machine Co., of 
Pittsburg, Pa., have leased the foundry of the 
Leetonia Tool Co., Leetonia, Ohio, and will 
place the same in operation as soon as repairs 
can be made 

lhe Cumberland Foundry & Mfg. Co. have 
been organized at Nashville, Tenn., by Robert 
Jakes, F. J. Fuller, J. W. Jakes and J. A. 
Cooper. The capital stock is $10,000 

he Central Malleable Iron Co., of Decatur, 
Ill., have been incorporated with a capital of 
$60,000 by S. E. Prather, Logan Hay, H. M. 
Merrim, George A. Hackett, John P. Utt and 
. J. Arnett. The new concern will acquire 
the plant now being operated by the Sattle, 
Mfg. Co., and it is expected that the capacity 
of this will be enlarged 

A locomotive works to be known as_ the 
Standard Motive Power Co., is reported « 
intending to erect a plant at Clarksburg, VW’. 
Va 

A foundry 50x100 feet is being built by the 
Phoenix [ron Works, Portland, Oregon. 

The Union Foundry Co., of Rochester, N. 
Y., will change their firm name to the Union 
Foundry & Machine Co. 

The Northwestern Malleable Iron Co., of 
Milwaukee, Wis., are enlarging their plant. 

The Kimball Bros. Co., of Council Bluffs, 
lowa, are erecting a new foundry 40x80 feet 
in size. 

Fred Ehlers and George Kreisser have 
formed a partnership to carry on a general 
machine shop business at Spokane, Wash. It 
is intended to add a foundry and pattern shop 
in the near future. Sawmill and mining ma- 


chinery will be made a specialty. Mr. Enlers 





mn 


OT 


S&S 


ve 


il 


Op 


id - 





“TRE FOUNDRY 


was for I2 years superintendent of the Na- 
tional Iron Works. 

The Chandelier & Art Brass Works have 
been incorporated with a capital stock of $50,- 
000 at Richmond, Ind. The new concern will 
enlarge the business heretofore carried on by 
M. J. Gleason, who becomes superintendent. 
The other officers are: President, Judson k. 
Rupe; vice president, William A. Campbell; 
treasurer, Samuel W. Gaar; secretary, Henry 
( leeter 

A stove and general foundry will likely be 
located at Fort William, Ont., by W. J. and 
H. E. Copp, of Hamilton, O. 

The Brylgon Foundry, Reading, Pa., who 
have been in operation only 15 months, have 
outgrown their present quarters and will erect 
a larger and very complete steel casting plant, 
using the Bookwalter steel process, license for 
which they have been granted. The firm, com- 
posed of Andrew Bryson, Henry R. McElligott 
and Selden S. Deemer, will shortly incorporate. 

The Otis Elevator Co. will expend about 
$200,000 in improving their Chicago works. 
It is understood that the plans include provi 
sion for a modern foundry. 

lhe United States Shipbuilding Co. have 
perfected their organization and will take over 
the plants of the Bethlehem Steel Co., South 
Bethlehem, Pa.; Union [ron Works, San Fran 
cisco, Calif.; Bath Iron Works and Hyde 
Windlass Co., Bath, Me.; Eastern Shipbuilding 
Co., New London, Conn.; Harlan & Hollings 
worth Co., Wilmington, Del.; Crescent Ship 
Yards and Samuel L. Moore & Sons Co., 
Elizabeth, N. J.. and the Canda Mfg. Co., 
Carteret, N. 5 


which are expected to result in increased profits 


Economies will be introduced 


over those of the independent companies be- 
fore they were brought together. 

F. A. Grier will erect a foundry and ma 
chine shop at Salisbury, Md. 

The Coshocton Iron Co., of Coshocton, O., 
has been incorporated to do business in Penn- 
sylvania by C. E. M. Champ, William E. 
Marquis and S. E. Hare, who are all connected 
with the Liggett Spring & Axle Co., of Al 
legheny, Pa. The latter is now building new 
works near Monongahela City, Pa., and a 
structure 100x300 feet will be put up on ad 
joining property for the Coshocton Iron Co. 


Che chief product of the foundry will be axle 


boxes, of which the Liggett company use about 
100 tons per month. 

The American Steel Foundries recently com- 
pleted their organization and Joseph E. 
Schwab, brother of C. M. Schwab, president 


ww 
wo 


of the United States Steel Corporation, was 
elected president. The other officers are: 
Daniel Eagan, first vice president; Clarence 
H. Howard, second vice president; F. E. Pat- 
terson, secretary and treasurer. Among the 
directors we note besides the officers men- 
tioned, S. R. Callaway, president American 
Locomotive Co.; William K. Bixby, chairman 
American Car & Foundry Co.; Lewis Nixon, 
president United States Shipbuilding Co.; 
Leighton, president Leighton & 
Howard Steel Co.; E. F. Goltra, president 
American Steel Foundry Co., and W. D. Sar 


George B. 


gent, president the Sargent Co. The new com 
pany takes over the plants of the American 
Steel Casting Co., at Morristown, Chester and 
Sharon, Pa., and Alliance, Ohio; Reliance Steei 
Casting Co Leighton & Howard 
Steel Co., East St. Louis, Ill.; Franklin Steel 


Casting Co., Franklin, Pa Sargent Co., Chi- 


Pittsburg ; 


cago, and American Steel Foundry Co., Gran- 
ite City, Il 

C. S. Sullivan is organizing a company to 
operate a foundry and machine shop at Ander- 
som, S: C. P 

W. H. Millspaugh has purchased the plant 
of the Co-operative Foundry & Machine Co., 
Sandusky, Ohio, and will place the same in 
operation for manufacturing pumps and paper 
mull machinery 

lhe Barr Foundry Co. is organized at Chi 
cago with a capital of $15,000 by W. D. Her 
rick, M. A Reeve and George Ee Chipmat 

Henry J. Finkelstein, W. S. Martin and H 
B. Neff have organized the Globe Foundry Co., 
at Peoria, Ill. Capital stock $60,000 

The Eureka Foundry Co. have recently been 
incorporated at Chattanooga, Tenn., with a 
capital stock of $25,000 by John Stagmaier, 
P. W. Delaney, Leo Strahle, B. FE 
G. G. Fletcher. 


| 1 varea’ and 


The Lynchburg Plow Co., of Lynchburg, 
Va., have changed their firm name to the 
Lynchburg Plow & Foundry Co. Additional 
stock has been subscribed, and property has 
been purchased adjacent to the plow works on 
which to erect new buildings for the purpose 
of establishing a pipe foundry he new space 
acquired will give a railroad frontage of a 
McWane, lately 
of the Glamorgan Pipe & Foundry Co 


quarter of a mile. Mr. H. E 
, Is man- 
ager of the new enterprise 

The Canton Foundry & Machine Co., Canton, 
Ohio, have bought the Universal Machine Co., 
and are erecting a large machine and pattern 
shop and also enlarging their foundry in order 


to take care of their increased business 
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The Darragh foundry at Bridgewater, Pa., 
lately operated as the Crystal Palace Foundry 


Co has been sold to Alois Michler and RS aes 


Beck, of South Sharon, who have associated 
with them R. V. Hoag, William Flannery and 
Fred Voland, of Pittsburg. The new owners 
will incorporate under the name of the West 


Bridgewater Foundry & Machine Co. New 
machinery will be purchased and a thoroughly 
modern up-to-date plant estab- 


lished. This foundry is one of the oldest plants 


and will be 
in the Beaver valley, having been owned and 
operated by the Darraghs for over sixty years, 


without a shut-down or a strike, not even dur- 


ing the civil war 

The Peninsula Foundry at Newport News, 
Va., has been sold to the Newport News Ship- 
building & Dry Dock Co., 
plant of the kind the company has purchased 
in three 


making the second 


months. It has a capacity of 20,000 


pounds daily and employs 100 men 


Personal. 
J. S. McDonald has been placed in charge 
of the Wm. Powell Co.’s brass foundry at 
Cincinnati, Ohio. 


Frank Schaech has accepted the position of 


foundry foreman with the Payne Co., Elmira, 
N. Y 

P. A. Kilner has assumed the management 
of the Downie-Wright Mfg. Co., York, Neb 


Albert Nichols will direct affairs at the foun 


dry of the Garrett Machine & Foundry Co., 
Auburn, N. Y 
David Spence some time ago resigned his 


p< s1ti0ONn 


as foreman of the New York Central 
Foundry, at Frankfort. N. Y., to become super 
intendent of the new 


foundry being 


South 


now 
erected by the Perkins Machine Co., at 
Boston, Mass 
Adin Willis has 
man of the Sterlingworth 
Co., Easton, Pa., 


resigned as general fore- 


Railway Supply 


to accept the position of as- 


sistant superintendent with the Smith’s Falls 
Malleable Iron Co., Smith’s Falls, Ont. 
David Reid, formerly foreman of the foun- 
dry of the Saco & Pettee Machine Shops. Bid 
deford, Me., is now superintendent of the 
foundry of the Howard & Bullough American 


Machine Co., 

Charles 
Hay 
N. J 


Pawtucket, R. I. 
Chomas 
Foundry & 


has taken charge of the 
Iron Co.’s shop at Newark, 


Fires. 


The Clark Engine & Boiler Co., of Kalan 
zoo, Mich., suffered the loss of their found 
by fire Aug. 2. The damage is estimated 
$10,000. 

The plant of the Winslow Elevator & M 
chine Co., sustained damages 
proximating $100,000 in a recent fire. 


Chicago, 


A recent fire destroyed the foundry of Jos 
Thompson & Co., at Philadelphia, and d 
much damage to patterns and machinery. 1 


loss is estimated at $75,000, partly insured 
Myers & Winnipeg 
Man., was badly damaged by a recent bla 


Redler’s foundry at 

The Johnson Foundry Co.’s plant at Padu 
cah, Ky., was totally destroyed by a recent fire, 
the loss being $15,000. There was no insur- 
Patterns belonging to the Illinois Cen- 
The 
coreroom. It was the 
oldest foundry in this part of Kentucky, hav- 
ing been built in 1856. 


ance. 
tral Ry., valued at $3,000 were consumed. 
fire originated in the 


John Seaton’s foundry at Atchison, Kans., 
was badly scorched Aug. 9. The loss is esti 
mated at $10,000, partly covered by insurance. 

The brass foundry of the Chas. Parker Co., 
Meriden, 


loss of $5,000 


Conn., burned recently, causing a 


The foundry of Binkley Bros., Neustadt, 
Ont., was damaged by fire July 31 Loss 
$8,000; insurance $1,600. 


A Great Record. 


The foreman of the foundry operated by W. 
Middletown, Conn., holds 
a record for long service which it is doubtful 


& B. Douglas, at 
if any other foundryman can duplicate. Mr. 
lhomas Lucas entered the employ of this firm 
in 1847, and after working three years as a 
molder was given the foremanship of the foun 
dry, a position he occupies to this day, mak- 
ing fifty-two years of uninterrupted service as 
foreman with one foundry. The business of 
the Douglas foundry has of course increased 
greatly in this period and more than 450 dif- 
ferent styles of pumps are numbered among its 
output. Mr. Lucas is credited with the ability 
to pick out any of these patterns in the dark 
or of telling others where they may be found 


S. W. Evans & Sons, of Frankford, Phila 
delphia, are extending their plant. 
(he Mason Heater Co., of Bellaire, Ohio, 


are building a new foundry. 
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Some Notes from an Old Foundryman. 


\ gentleman who is at the present time at 
the head of a very large foundry handling 
complicated light castings says that at the time 
when he began his apprenticeship, which, by 
the way, was nearly 50 years ago, no education 
was considered necessary in order to become 
a molder. He had just completed his appren- 
ticeship when the Civil War broke out in which 
he took an active part, and when peace was 
restored he traveled through nearly all of the 
states which at that time had foundries, and 
says that in 23 of these he did not find one 


shop which followed the same methods as 


the shop in 


ship 


which he served his apprentice 
According to his idea a young man may 
think it is a picnic to travel around getting 
experience, but the fact of the matter is that 
he must start out at some time or another be 
fore he really becomes a competent workman 
Our correspondent complains that the jealousy 
between foundrymen and much of the unpleas- 
antness which is found among competitors is 
due to the fact that they distrust one another 
He believes that in the meetings of the Foun- 
drymen’s Associations there should be discussed 
the prices at which the members are turning 
out castings and the amount of money each is 
paying out for molding different jobs. The 
apprentice question should also come up for 
discussion and an effort made to turn out com 
petent workmen. There are many shops in 
which the molders are compelled to spend a 
great deal of their time in doing work which 
can just as well be done by common laborers, 
and the high cost of turning out castings in 
many shops is directly traceable to poor man- 
agement. The habit of running around over 
the country, which some foundrymen have, of- 
fering to make castings for considerable less 
money than their neighbors is to be condemned 
on general principles. In a general way it 
may be said that such are to blame for many 
of the strikes which occur in the trade. 

lhe writer differs from Mr. West as to the 
utility of Training Schools and believes that 
this is due to the fact that Mr. West has had 
no experience in handling graduates from such 
institutions. He believes that before anything 
practical can be done in the way of turning 
is ab 
solutely necessary that foundrvmen shall come 
to some agreement 


out a better class of workmen that it 


among themselves as to 


the conditions under which the apprentice 


shall be trained. : Our correspondent says that 


the shop with which he is connected is an open 


~' 


one and that the molders connected therewith 
He finds that it is 
difficult to secure traveling molders who could 


make excellent wages. 
turn out castings as well as the men who have 
been trained in the works for some years. He 
has in vogue a system by which all the mold- 
ers finish pouring their floors together without 
In this 
way the molder who only has a few ladles to 


any soft snaps being given to a few. 


carry for himself helps out others whose work 
requires larger quantities of iron. Whenever 
work it up among 
the shop and puts a limit on the amount of 


becomes slack he divides 
work which they may turn out, and in this 
way retains his men from one end of the year 
to another. On the other hand, no limits are 
set upon the day’s work, and whenever the 
company is crowded for castings the men are 
always ready to do all they can to keep the 
shops supplied 

has 
molders in his employ, 


For a great number of years this man 


not had any drunken 
and believes that what is needed to have a set 
of reliable men is to retain only those who 
come to work sober and tend to their business, 
with the greatest courtesy and 


treating these 


always giving the men a sensible answer, if 
able to do so without trying to make anyone 
that 
He believes it is the managver’s duty to 


see that the 


believe one knows it all because he is 


boss. 


molder is furnished the proper 


help, fixtures and iron without unnecessary 


waiting. To obtain the best results it is abso- 
lutely necessary that all hands beein work at 
Starting 


time, whether they are paid by the 


piece or by the day The foundry foreman 
should also be punctual in putting on the blast 
at the proper time and to allow sufficient time 


] oI 


in which the molders can have their floors and 


patterns cleaned up and ready for work the 
next day. According to his ideas no shop can 
expect to retain a respectable set of workmen 


unless it 1s provided with a place in which 
they can change their shop clothing and keep 
themselves clean. It is also a good proposition 


to induce the workmen to invest their money 
in homes of their own as in this way they will 
become more independent and shun those with 
whom they should not associate 

In the shop referred to the molders are pro- 
vided with a bath room which is attended to 
by a man who also has charge of all snap flasks 
and wooden slip boxes. Another man supplies 
and keeps in order all bottom boards tor snap 
foundry at- 


snap 


asks, still another man in the 


tends to the weights required by the 
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molders, and the iron bands and other equip- 
ment is also under his jurisdiction in addition 
to which he makes himself generally useful in 
keeping the foundry clean. One man attends 
to the flasks which are used by the floor mold- 
ers and sees that these and the boards for same 
are kept in proper condition. This foundry 
foreman considers that it is a paying invest- 
ment to have these things attended to as it 
encourages the molder to produce a_ larger 
output if everything is made ready for him. 
The average length of the working day in this 
foundry is nine hours, five hours constituting a 
day’s work on Saturday, although the molders 
receive full pay for the week. <A new toilet 
room, having six separate shower baths and 
twelve tubs, together with one hundred and 
twenty steel lockers, is now being built. This 
will be directly connected with the foundry, as 


under the old arrangement the bath room is 


located some distance away, and a few of the 
molders caught cold in going from one place 
to the other. Our correspondent says that the 
molders under his care appear more like em- 
ployers than workmen when they leave this 
foundry, and that they take pride in the shop 
and its output and refuse to associate with 


others who are not a credit to the trade 


Small Castings. 


In looking over the columns of THE FouN 
pRY I find that while many articles are written 
on cupola practice and other features which, 
if put into practice, would minimize the cost of 
the output, but little is said in regard to the 
making of small castings. 

lo turn these out quickly and easily requires 
considerable thought. First of all, good rig- 
ging 1s required, the most important being the 
best of flasks, and next come good patterns 
and mold boards Che flasks should be in- 
terchangeable and have good, true joints and 
pins which do not stick. The pins are of wide 
importance in turning out creditable work, as 
many castings find their way to the scrap pile 
through the parting overlapping. 

lhe pattern should be metal and nicely fin- 
ished, and should be made solid when prac- 
tical. If of a regular surface, litharge mold 
boards or oil matches, so-called, furnish the 
best means of making true partings. A good 
follow board, which will be found almost as 
indestructible as rubber and lasting a_life- 
time, is made from litharge, three parts, part- 
ing sand ninety. parts, and linseed oil seven 

| 


parts. The follow board should not be made 


of any greater depth than is necessary, as it 
is desirable to have it as light as possible 
The bottom board should be screwed onto the 
frame, and if this is made with the inside on 
a bevel it can be used over and over again for 
other patterns whenever the job has run out 

Plaster follow boards are used in some shops 
to a great extent, but if there are any fine 
edged partings on them they cannot be re 
paired as easily as a follow board made from 
a litharge mixture. In the case of the latter a 
little beeswax will repair any break which may 
occur. 

In order to maintain a large output the pat 
terns should be of a high order and kept in 
good shape. If of wood they should be fre 
quently varnished, and if made of metal they 
should be covered with beeswax and brushed 
well every day. On one of my recent visits 
to different foundries in the eastern states I 
noticed in a certain shop that a molder was 
busily engaged in rubbing an iron pattern 
with a piece of oily waste. This fellow didn't 
know that the kerosene he was applying to 
the pattern would cut off all the beeswax and 
thereby impair its efficiency. 

Whenever a firm has a certain line of cast- 
ings which require a large number of pieces, 
and the molding of same can be repeated day 
after day, | would advise making such work 
on a match plate, which coupled with good 
snap flasks and a molding machine will enable 
one to reduce the cost per pound of castings 
materially. Piates dispense with all kinds of 
follow boards, and drawing plates from the 
sand is a simple matter compared with sev- 
eral loose patterns. It is not only simple 
but economizes time. Joun C. Burns. 


The Effect of Melting Steel With iron in the 
Cupola. * 


BY H. E. DILLER. 


It is well known that melting steel with iron 
in a cupola adds strength to the resultant cast- 
ing. But to what degree this is so, and the 
best proportion of steel to use are not so 
clearly understood. With a view of learning 
something more definite in regard to these 
two subjects, and also to see if it were possi- 
ble to trace some connection between the per- 
centage of total carbon in the iron, and the 
terisile strength, I have made the tests given 
in the accompanying table. 

*Paper prepared for the Boston meeting of the 
A. FL. A 
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The tensile and transverse strength given, 


are the average of two, and in some cases 


three, test bars. For the tensile strength a 


14-inch round bar was used. The transverse 


strength was obtained from a I-inch square 
bar placed on supports 12 inches apart. 

he object sought in the following classifi- 
cation is to have the silicon about equal in the 
tests of each set, the amount of the other 
elements being as nearly alike as it was possi- 
ble for me to get them. 

fests Nos. 1 and 2 show comparatively little 
difference in the chemical contents, except in 
the manganese and graphite. As the manga- 
nese in No. 1 should be beneficial to the 
strength of the bar, the only way to account 
for the greater strength of the iron from No. 2 
is the lower 


percentage of graphite, or the 


molecular structure resulting from the 25 per 
cent of steel in the mixture. 
Nos. 3 to find that the 


strength increases with the percentage of steel 


Comparing 7 we 


used, total carbon with 


In this 37% 


and the decrease of 


the exception of Ne per cent 


of steel was used, and the total carbon was 


other test, but it is weaker 


5 or No. 8) 


less than in any 


than eithe r No 


his being a soli 


tary case it can hardly be used as proof that 
37/2 per cent of steel is more than it is well 
to melt in a cupola. But test No. 11, which 


also contained 37!2 per cent of steel and more 


carbon, was only a little stronger 

est No. 4 was considerably weaker than 
No. 5, but its higher percentage of sulphur 
wrli its lower combined carbon would seem 


to indicate that these bars were either cooled 


slower, or poured trom duller iron than were 
from No. 5, 
their being weaker than the No. 5 bars. 
In looking at Nos. 8 to 11 we see that No. 9, 


although containing 12% per cent of steel 1s no 


the bars which may account for 








stronger than No. & in which there was no 
No Silicon. Sul Phos. Magan. |Comb. 
1.43 047 564 s2 | 6 
2 1.50 065 oe .33 64 
3 1.76 062 485 oo 51 
4 1.76 139 Ra) ta) 57 A3 
5 1.77 O69 339 49 56 
6 1.83 100 610 my) 51 

i 1.75 .OS9 .598 .35 74 

5 1.96 104 446 Ad .63 
9 2.12 .037 ALO 26 38 
10 2.16 060 B15 .20 1.06 
11 1.97 .093 ATU AS my! 
2 | 235 061 515 56 5A 
3 | 2.5 104 490 54 60 
i4 | 2.36 064 327 24 1.08 


C. Graphite) Total C. 


And No 
and 12% 


steel. 10 with 1.06 combined carbon, 
per cent ¢ f steel, gives less strength 
than might be expected. As these tests are so 
much lower in manganese than Nos. 8 and II, 
it may be that their weakness is due eithet to 
the lower manganese or to the conditions of 
melting, which reduced the percentage of man- 
Nos. 8 and Il. 


contained about .50 


ganese so much more than in 


(he four charges each 


manganese before melting. 


Nos. 13 and 14, each from charges contain- 


ing 25 per cent of steel, show a marked 1n- 


crease in strength over No. 12 


We find that all the tests from charges con- 


taining 25 per cent of steel are stronger than 


those from the charges containing but 12% 


I 
per cent, with the exception of No. 5, which 


is stronger than two of the tests which had 
25 per cent of steel in the mixture 
The tests were made with pig iron, ferro- 


silicon and steel scrap, no cast iron scrap being 
used his was done in order to better control 
the percentage of the elements in the tron 

In some cases when a large percentage of 
steel was added, it was necessary to use ferro- 


silicon to get the desired amount of silicon in 
e charge lo see how this and the steel 
mixed with the pig iron two tests were taken 


which contained 1,000 pounds of 


from No. 13, 
steel, JOO px unds of ferro-silicon 8.5 per cent 


silicon) and 2,600 pounds of pig iron lhe 


charge was tapped from the cupola into a ladle, 


and the tests taken at different times, as the 


ier was being poured from the ladle. The 


eve sample contained 2.53 and the other 2.54 


per cent oft silicon 
from No. 


[wo tests taken in the same way 


'4 contained 1.97 and 1.94 per cent of silicon. 
lhis charge was made up of 1,500 nounds of 
steel, 450 pounds ferro-silicon, and 2,050 


pounds of pig iron 


Per cent 
of Steel. 


lr ransverst 
Strength. 


Tensile 
Strength. 


3.14 3.51 23060 2550 0 
3.44 3.08 30500 2840 25 
3.12 3.63 22180 2440 0 
2.94 3.37 27090 2770 124% 
2.87 3.43 32500 3120 12% 
2.44 2 OF 36860 3280) 25 
2.12 2.86 30160 3130 374 
3.18 3.81 21950 2230) 0 
3.26 3.64 21890 2470 12% 
2.30 3.36 26310 2670 12% 
2.83 3.40 32530 3050 37% 
3.40 3.94 21990 2200 0 
2.56 3.16 S334 28) 25 
2.15 3.23 31560 3200 25 
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Similar tests from charge No. 2, which was 
made up of 1,000 pounds steel and 3,000 
pounds pig iron, contained 1.50 and 1.52 per 
cent of silicon. 

These three cases offer pretty strong proof 
that the pig iron, steel, and ferro-silicon mixed 
thoroughly. 

Although of a limited number, the tests 
given seem to indicate that 25 per cent of steel 
will add about 50 per cent to the strength of 
the iron; and 12% per cent of steel approxi- 
mately 25 per cent. The tests containing 37% 
per cent of steel were hardly as much im- 
proved in strength as those with 25 per cent 
of steel, irom which we may infer that the 
limit of the amount of steel it is beneficial to 
melt with iron in a cupola, is between 25 and 
37/2 per cent 


Steel Castings and Their Treatment. 
BY W. M. CARR. 


The art of producing steel castings may be 
divided into three heads: 1, the making or 
refining of the metal; 2, the preparation of the 
molds and the casting therein of the metal; 
3, the final treatment of the finished casting. 
In ordinary practice the operations under the 
first and second heads receive the best care 
and attention in the hands of the manipula- 
tors so that the casting shall be of a given 
composition and of a solidity and trueness to 
pattern which those concerned consider about 
all that can be expected. The final treatment 
of the finished casting, it is to be regretted, is 
often ignored, or when observed much mis 
understood by many manufacturers 

By the third step is meant a certain form of 
heat treatment usually termed annealing. Even 
though the first and second steps be conducted 
skillfully, the good work accomplished can be 
destroyed by failure to anneal properly or by 
not annealing at all. Let a steel casting be 
sent out by any manufacturer without due ob- 
servance of a suitable heat treatment, he yet 
has no assurance that in regard to its physical 
properties or its ability to meet the require- 
ments expected of it in service, it is in the 
best condition to give satisfaction. 

A large percentage of failures due to brittle- 
ness can be readily traced to a definite cause 
Brittleness is always accompanied by a large 
coarsely crystalline structure when normal in 
composition. Such a structure is purely the 
result of a thermal condition at some stage of 
the manufacture. When a steel casting is de- 
sired for any purpose there always goes with 


it a thought of stability, of strength, endu: 
ance—a resistance to wear not known to the 
same degree in a gray iron casting. Yet how 
often do steel castings fall short of such an 
ideal condition. To be ideal the casting shouid 
be solid. The metal should be of sufficient 
toughness to withstand shock. In other words 
it should possess the maximum degree of 
strength combined with the maximum degree 
of ductility. It need not be considered a rule 
that as the strength increases the ductility will 
decrease, at least in dealing with commercial 
cast steel. 

In a great measure the composition and 
mode of manufacture will determine the ult 
mate strength, but the maximum ductility or 
toughness will depend upon the final heat treat 
ment. An attempt to combine the ideal quali- 
ties and ignoring or imperfectly conducting 
the heat treatment will produce a metal which 
will be nothing other than a low grade cast 
iron. Pot-metal would better express it, when 
it is possible easily to snap a hard, unannealed 
casting by a blow from a hand hammer. Fail- 
ing to secure such qualities the maker has 
turned to softness resulting in a low composi- 
tion chemically. The aim was to confer duc- 
tility, but sight was lost of the prime feature 
of a steel casting, 7. ¢., strength. A casting so 
made may machine easily, but its wearing 
properties will be little better than those of its 
half-brother, wrought iron. A coupon cut 
from such a casting unannealed may show con- 
siderable elongation and contraction of area, 
but this is no argument against annealing any 
or all steel castings, though such evidence ol 
ductility is often so used. It is true soft cast 
ings are frequently unannealed, but the writer 
contends that if softness or ductility is de 
sirable, the maximum percentages of elonga- 
tion and contraction of area, indices of duc- 
tility in any case, can only be gained by care 
ful heat treatment. The fact of castings fail 
ing after annealing when used as an argument 
against such treatment will not hold in the 
light of advanced methods of heat treatment 
when aided by pyrometry and microscopy. 

In many cases failures can be traced to im 
proper treatment in annealing. Hence such 
process requires some study, as does the art of 
melting or molding. It may be said that the 
three steps as previously outlined are one as 
important as the other, to combine the best re 
sults in a finished steel casting; consequently 
those who oppose annealing had better be sure 


¢ 


of their ground in discussion of the question 
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Let a case of failure in the steel casting be 
analyzed. It is assumed that the casting 1s 
returned broken after a comparatively short 
time in service. The fracture gives no evi- 
dence of blow-holes. It is a clean break; that 
is. has the characteristic metallic color in the 
absence of scale or oxidation (not rust). 
Then the failure is plainly not due to a hot 
or shrinkage crack. The next step, then, is to 
make a chemical examination of borings taken 
near the point of fracture. The subsequent 
analysis shows nothing in excess which might 
cause brittleness; that is, the metalloids are 
within established limits. No hght so far—an 
example of the limitation of a chemical analy- 
sis. Let the examination of a fracture be car- 
ried on a little more closely. The grain of the 
metal to the eye is large and glassy. The cast- 
ing is not disturbed, hence the metal is brittle 
and must have been subjected to either a 
steady pull beyond its ultimate strength or has 
been given a heavy blow. Such evidence points 
to the lack of proper heat treatment, and a 
subsequent microscopical examination of the 
fracture as described will show how the metal 
was treated after casting; whether not an- 
nealed or improperly annealed. The remedy 
in such a case, or rather the prevention of a 
recurrence, necessarily entails a study of the 
distinct relations between the physical proper- 
ties, structure and heat treatment. 

The theory of a growth in the crystalline 
structure of a steel casting caused by continued 
vibration leading up to a rupture does not hold, 
since ‘t is now known that the size and a1- 
rangement of the crystals is purely a function 
of temperature and rate of cooling between 
the melting point of steel and its critical range 
—a range several hundred degrees above. at- 
mospheric temperature. 

As a rule steel castings are made from open- 
hearth metal, some preferring the acid steci to 
the basic. However, first class castings can be 
made by the basic process as readily as by the 
acid. The point is this: It cannot be said that 
one rule of practice will apply to all. Some 
acid steel makers claim annealing is not neces- 
sary. The same argument is advanced by the 
users of basic steel. But to produce first class 
castings of any variety made by any process, 
first establish a composition calculated to meet 
the requirements or purpose of the purchaser. 
(‘hen as a protection to him, as a bulwark to 
the growth, reputation, future and etablish- 
ment of the steel casting industry, study the 


it 


treatment in conjunction with the pre- 


~ 
Py 


liminary stages of manufacture. Then the 
finished casting made by such methods will be 
in the best possible physical condition when 
leaving the hands of the manufacturer. Other- 
wise the making of steel castings is but a leap 
in the dark 

In conclusion a tabulation of physical tests 
of castings made in every-day operations is 
herewith embodied. Attention is called to the 
high tensile strength and the high percentages 
of the elongation and reduction of area in 
annealed specimens, an unusual feature in un- 
forged steel. There is also given the Stand- 
ard Specifications for steel castings as adopted 
by the American Section of the International 
Association for Testing Materials 

STEEL FOR CASTING. 


C., 0.27, Man., 0.85, Si., 0.35, S., 0.020, Phos., 0.025. 


Phyeical Teste. 


Tensile Elonga- Reduction 

Strength. tion, ° of Area, 
84645 11.7 12.2 
71230 15.6 13.3 { 
58126 19.5 231 Raw. 
77540 6.25 - J 
92465 24.2 38.3 | 
785006 27 32.5 
00508 32.0 3 - Annealed. 
74505 25.0 48.5 
71830) 11.0 14.6 
66803 10.9 11.4 | Improperly 
86340 18.8 22.0 i iauealel 
92714 18.7 13.4 


\s a knowledge of heat treatment grows 
there will be a corresponding increase in the 
percentages of elongation and reduction of area 
over those given in the present standard speci- 
fications 

STANDARD SPECIFICATIONS FOR STEEL CASTINGS. 


Adopted by the American Section of the International 
Association for Testing Materials. 


Tensile Elonga- Reduction 

Strength. tion, °. of Area, ". 
Hard Castings ........ &5 000 15 20 
Medium “ ........ 70,000 1s 2h 
Soft re oan 60,000 22 3U 


S. P. Humphrey is erecting a foundry 60x75 


feet at Ironton, Ohio. 


The Griswold Mfg. Co., Erie, Pa., contem- 
plate building a new foundry during the early 
part of next year. 

Charles F. Soderling, one of the proprietors 
of the Oregon Reduction Works, at Portland, 
Ore., has purchased the Blue Mountain Iron 
Works, at Baker City, Ore., one of the largest 
foundry and machine shops in Eastern Oregon. 


A llen- 


town, Pa., are doubling the capacity of their 


The Allentown Hardware Mfg. Co., 


foundry 
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The Bristol Recording Thermometer. 


The foundryman is becoming more and more 


interested in obtaining exact results. Where 
core ovens are in continual use it has been 
found that much better results may be ob- 
tained if a recording thermometer is attached 
to these, as this will at once indicate the vary- 
ing changes in temperature. We _ illustrate 
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BRISTOL RECORDING 


herewith an instrument made for this purpose 
by The Bristol Co., of Waterbury, Conn. The 
illustration shows the recording thermometer 
and a portion of the flexible copper tubing 
which connects the bulb to the recorder, also 
the sensitive bulb passed through the brick 
wall of the oven into the space where the 
temperature is to be measured. The uniformly 


divided scale is obtained by the use of an 


inert gas with which the bulbs are filled under 
pressure The varying pressures are propor 


tional hanges of temperature and are com 


municated to a Bristol Recording Pressure 
Gauge having the usual Revolving Chart for 
recelving the rec rd 

One of these recording thermometers has 
been in use for several years in the foundry of 


r. Shriver & Co., New 


Instrument 


York City, who state 


attached to a core 


oven there can no longer be any excuse for not 


properly drying cores without them 


burning 


Ever since this instrument has been employed 


by them there. has been no irregularity in their 


cores due to those nov being pertectly dried 
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The Foundry Trade School. 


In our April issue appeared an article writ- 
ten by Mr. Thos. D. West embodying his vic 
upon this subject. 
Machinist, 


In a letter to the American 
Swift not appear 
as enthusiastic over this project as Mr. W 


Tecumseh does 
and some of his reasons therefor are set forih 
as follows: 

[ was much interested in reading Mr. Wesi's 
article about the 
schoo] It 


Cc rrectly 


proposed foundry trade 


seems to invite, or perhaps m 
in my case, to provoke discussi 
My interest in the article does not imply that 
that | 


West's scheme. 


l agree with it or 
in Mr. 


[ was 


can see any wisdom 


| have to confess that 
much 


very find 


proposition emanating from and earnestly ad- 


surprised to such a 





THERMOMETER 


vocated by a successful practical foundryman. 
he same proposition if advanced by a profes 
sional educator would not have surprised me 
in the least. In the latter case, however, 

would not have been the same proposition in 
one important particular. “(he modern profess 


or very distinctly would not have proposed 


self-sustaining institution. He has no concep 
tion of any such thing and in these days never 
suggests it 

Mr. West, indeed,-wants money to start with, 
but he that after th 
thing was established and in full working order 


seems to be confident 


it would at least pay its Never for a 


It would be omniverously eleemosynat 


Way. 
day 


from the word go, and its conductors shoul 


be more expert in begging than in molding. 
Mr. West must know as well as anyone ca 


know how insistent are the conditions und 


which alone any foundry can be 


All of the most 


profitabl; 
conducted essential of thes 
conditions he proposes to throw away, and yet 
he does not seem to expect that the accompany 
ing 


results will be thrown away with them 
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The idea of doing actual work as the only 


way to learn how to do it or to acquire the 
practical skill to do it is all right, and it is, I 


hink, more emphatically true of molding and 


‘asting iron, in the volume and variety de- 
manded, than of any other of the trades 


have at one time or another visited the play 


shops, as I have to call them, for | always 
think of them in that way, which are con 


nected with some of the big technical educa 


nal institutions, and I have seen the col 
ections of specimens of the work that has been 
ne in the various shops—carpentering, wood 
ring, pattern making, blacksmithing, ma 
line work, molding, and | have noticed every 
here that the molding department has always 
1ade the least satisfactory display, and that 
ll, 


le specimens in that line, if shown at a 
ive been exhibited with the least osten 
tation. In connection with the graduating ex- 
rcises of one of the trade schools in New York 
ty one of the graduates molded and cast in 
he presence of the audience assembled a small 
flywheel of lead That was an absurd exhi 
bition from either Mr. West's viewpoint or 
mine, but it suggests the grade of skill a foun 
dry trade school may be expected to develop 

\lr. West certainly would not be satisfied, 
ind does not propose to be satisfied, with such 
in exhibition He would want to produce 

na fide castings and castings which require 

' 


igh skill to produce: and no doubt with a 


foreman who was an experienced molder, and 


ith unlimited the, he and the young men 
it once in a while worry out an isolated 
isting that would pass inspection, but there 
ild necessarily be more total failures than 


1 


inything else, and many scabby and imperfect 


istings that might be doctored up so. that 
ey would go; but that is not business, you 
know that kind of work could not hold 


istomers anywhere at any price, so that the 
scheme of living by the profits of the work 
ly y})] ; ] 

ne would not be possible even it the young 


nen could work without any compensation 


most profitable, or the least unprofitable. 
es would be the vacations It would of 
urse be possible to get mto a line ot repel 

ork where the same thing, if very simple 


ld be numerously reproduced, and in this 


ch young man, after running his gamut ot 
nders and learning in detail the manipula 
n and treatment required for that particu 
ce, mig be able go on making witl 
ss, | that is done in the regular shops 


to get away from, as it cannot possibly de- 
velop the all-around molder. 

The “hatful of eyes” which the oculist must 
spoil before he becomes an expert has _ its 
counterpart in the foundry, and no_ recon- 
struction or special arrangement of a foundry 
can evade the price at which skill is acquired. 
he elementary operations of any of the trades 
are easy enough to learn, and various trade 
schools give opportunities for this and are sat- 
isfied, and, what is as important, their patrons 
are satisfied, with exhibitions of cheaply ac 
quired facility, but the trade is not advanced 
The lower grades of skill are cheap enough 
to develop, but the top skill, which Mr. West 
is after, the schools are powerless to produce 
Chey cannot command in any case, and even 
Mr. West's scheme cannot secure the variety 
of work and of conditions, and the contin- 
uous doing of work under the imperative con- 
ditions which would alone’ constitute the 
needed opportunity \bove all, no school can 
supply the incentive by which the actual worker 
is driven and to which his skill and excellence 
wing. It makes no particular 


her a cast- 


are ultimately 


difference to a student worker whet 
ing is all right or not, and all right every time 
but to the fellow in the shop it means his job, 
his lhving and the comfort ot those he loves 
and works for. It would be a marvel of mar- 
vels for a worker in any possible school, even 
\Mr. West's, to go on finding out and perfect- 
ing new and improved ways of doing things, 
for there would be no money in it for him, 
but in the actual everyday foundry, with the 
incentive of a prospect of better pay or better 
position, that thing goes on all the time, 
ind to it the progress of the trade is due. 
Schools can teach many things, many necessary 
things. and | would be the last to say a wora 
other than in their favor, but no school can 
be made to produce skilled molders, except the 


1Te¢ school ot « 


ily, actual, bona fide work 


lhe MeNab & Harlin Mig. ¢ Paterson, 


N ® \\ creas le capacity t their brass 


lhe Phoenix Iron Works, of Portland, Ore 


gon, are building a foundry 60x8o feet and a 
patter shop 30x50 teet 


I. C. Damm is organizing a company to be 
Oklahoma Iron Works at Guth 


1} Vil Ls 

( Okl ma 

Chas Herron has disposed I Is interests 
he Ross-Meehan Foundry ( Chatta 
ga, lenn., and will manage the plant of 

e American Brake Shoe & Foundry Co. in 
city 
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A Renewable Tapping Bar. 


Mr. W. C. Enz, of Enz & Orr, Denver, Col., 
employs a renewable tapping bar, shown in the 
illustration. Instead of renewing a tapping bar 
by welding on a piece as this burns away, he 
employs a bar with a cast iron socket, into 
which may be inserted the cast iron point. 
These are made in open sand and a few kept 
on hand so that it takes but a few minutes to 
make a chang¢ 


— 
Wrought Iron) ( 
Wed 





found that there are many influences which 
seem trifling to the inexperienced, and are 
often not sufficiently considered by those who 
have experience, but must be carefully ob- 
served to secure a sound casting. 

F. W. STICKLE. 


Notes From Various Sources. 


The S. Obermayer Co., Cincinnati, Chicago 
and Pittsburg, who make a specialty of fur- 


S| \\__ Gast Tron 














A RENEWABLE 


The Proper Temperature at Which to Pour Iron. 


The June number of THE FouNpry contains 
an enquiry by the Miller Manufacturing Co. 
as to the proper temperature at which molten 
iron should be poured to secure a sound cast 
ing. In my opinion, this question is too com- 
plex to answer intelligently, unless the follow- 
ing conditions are known, viz.: Chemical an- 
alysis, design of casting, type of cupola, and 
method of molding. 

I find in practice that the construction of the 
mold and method of gating have a great deal 
to do with the final result. I do not, under any 
circumstances, approve of pouring at a low 
temperature a casting which is to be finished, 
or must be subjected to a severe test. I have 
poured iron at a low temperature which would 
shrink so that the casting would be worthless, 
while the same iron poured at high tempera- 
ture gave fairly satisfactory results. Iron 
must come from the cupola at a sufficiently 
high temperature before satisfactory castings 
can be obtained. Sound castings cannot be ob- 
tained if the iron is not properly melted. 

Iron coming from the cupola in a partly 
melted condition is very different from iron 
cooled down to the same temperature in the 


ladle 


influence in this direction, but they must be 


Silicon and manganese have a great 


used with discretion owing to their damaging 
influence on the strength of the iron. 

I have made a special study of mixtures of 
iron for high grade finished castings, and have 


Cast Iron Socket 
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rAPPING BAR. 


nishing all forms of foundry equipment, have 
issued neat booklets describing the Hammer 
Machine and the Hanna Sand Sifter 
which may be secured upon application. The 
Obermayer Co. contracts for the 
factory building 
which will enable them to materially increase 
their output. 

J. Wunderlich has purchased the old Mish 
foundry at Lebanon, Pa., which after a thor- 
ough overhauling will be placed in operation. 

\t the present time the Chicago Pneumatic 
lool Co. have a force of experts in Glasgow, 
Scotland, giving an exhibition of ship riveting 
and ship construction with pneumatic tools 
under the auspices of the Glasgow Federation 
of Ship Builders. 
to the imperative necessity of the use of pneu- 
matic tools in that work to enable them to 
compete with ship builders,of other countries 
and it is anticipated that practically all the 
yards on the Clyde will very shortly be equip- 


Core 


have let 


erection of an additional 


They are just waking up 


ped with pneumatic tools. 

The International Harvester Co. have been 
organized with a capital of $120,000,000 and 
have purchased the property and business of 
four ot the largest manufacturers of agricul- 
tural implements in the world, comprising the 
McCormick Harvesting Machine Co., Deering 
liarvester Co. and the Plano Mfg. Co., all of 
Chicago, the Milwaukee Harvester Co., Mil- 
waukee, Wis., and the Warder, Bushnell & 


Glessner Co., of Springfield, Ohio. In a state- 
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nent issued, after alluding to the advance in 
prices of raw material and the possible conse- 
quent advance in the price of harvesting ma- 
‘hinery, unless changes in conditions of manu- 
facture could be accomplished, the promoters 
say: 

“The manufacturers realize that their wel- 
fare and the interests of the farmeis are 
identical. An advance in the price of agricul- 
tural machinery would injure the farmers and 
react upon the manufacturers. But on the 
other hand, if existing conditions continued 
an advance in prices would be inevitable. It 
thus became necessary that either prices should 
be advanced or that substantial economies 
should be effected in the manufacture and dis- 
tribution of agricultural machinery lhe 
management of the company will be in charge 
of gentlemen who have for years been identi- 
fied with the business. The company will start 
with ample manufacturing facilities. It has 
five fully equipped manufacturing plants in the 
United States and one plant in process of con 
struction in Canada.” 

The officers of the company are as follows: 
President, Cyrus H. McCormick; chairman ex- 
ecutive committee, Charles Deering; chairman 
finance committee, George W. Perkins: vice 
presidents, Harold F. McCormick, James 
Deering, William H. Jones 


, John J. Glessner ; 
secretary and treasurer, Richard F. Howe 

The American Blower Co., of Detroit, Mich., 
are mailing to the trade catalogues Nos. 139, 
140 and 141, showing installations of their 
blowers and fans for various purposes 

Che Robinson Machine Co., at Monongahela, 
Pa., will add a_ steel casting department to 
their plant. A contract is about to be let for 
the erection of a foundry building, in which 
the company will make their own steel cast 
ings lor some time past they have been 
unable to get steel castings 1n sufficient quan 
tities to meet their demand 

Catalogue No. 27, recently issued by the J 
S. McCormick Co., of Pittsburg. contains 200 
pages of descriptive matter, fully illustrated, 
relating to all forms of foundry equipment and 
supplies. We understand that a copy will be 
uled to foremen, managers and_ proprietors 
f foundries upon request 

(he Minneapolis Threshing Machine Co. will 


erect a new foundry at West Miunneap« 
Minn., to be 150 by 200 feet in siz Work 
vill begin at once and rushed to early com 


etion 


The Christensen Engineering Co., of Mil 


waukee, Wis., will mail to interested parties 
their catalogue No. 51 describing motor-driven 
air compressors, which can be operated from 
any railway, power or lighting circuit, and 
may be installed at the most convenient point 
of distribution, thereby avoiding expensive 
piping. They are not steam driven compres- 
sors with a motor attached, but are complete 
specially designed, self contained units of the 
most compact form. ‘They are furnished with 
an automatic governor which stops the motor 
as soon as the air pressure reaches a prede 
termined maximum and _ starts it when the 
pressure is reduced to a minimum; power 1s 
therefore used only when work is being per 
formed. 

The McClary Mfg. Co., stove manufactur 
ers, with plants at London and Hamilton, On- 
tario, will build at the first named place a 
new foundry 200x230 feet and a mounting shop 
75x100 feet 

Ross & Co., proprietors of the Pennsylvania 
Crucible Works, 1445 Marshall street, Phuil- 
adelphia, announce that they have purchased 
the entire plant, including real estate, machin- 
ery, stock, book accounts and business of the 
idelphia. 


Facony Crucible Co., Tacony, Phil 


The business will be continued and in the near 
future will be consolidated with Ross & Co. 


under the name of the Ross-lTacony Crucible 


Co. Owing to the plant at Tacony being prac 
tically new they will in the course of the next 
three months move to the Tacony plant. Mr 
Henry A. Ross will be president of e new 
concern whil \lt Irederick Shint as 
sume the ofhce of secretary and reasurer as 
V¢ is he Manageme I ring 


It is announced that W. J. Ball has resigned 
as foreman of the Crescent Machine Co.'s 


] 


foundry at Leetonia, Ohio, to accept a similar 


position with the branch foundry of the Pitts- 
burg Foundry & Machine Co., to be established 
Leetonia, Ohio 
The American Air Compressor Works, 26 
Cortlandt St., New York, have issued for free 


distribution a booklet deseribi the air com- 


im 


pressors built by them 

The Thomas Brass & Iron ( of Wau 
kegan, Ill., have had their affairs placed in 
the hands of George H. Chass Ss receiver. 
The plant was removed from Milwaukee in 
I8Q4 

the Philadelphia Pneumatic Tool Co. will 
increase their capital stock to $2,000,000 in 


order to pr vide tor extensions demanded by 
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their trade 
new shops at 2Ist St. and Allegheny Ave., 


They have lately occupied their 


Philadelphia. 

The Union Foundry & Machine Co., of Cat- 
asauqua, Pa., are removing their works to a 
better location, where room is to be had for 
expansion. The original plant was established 
by John Fritz & Bro. in 1851. The present 
officers are: Oliver Williams, president; M. 
Shellenberger, general manager, and J. A. Wil- 
liams, secretary and treasurer. 

The Smooth-On Mfg. Co., Jersey City, N. 
J., have removed to their new works with 
office at 572-574 Communipaw Ave. and works 
and laboratories at 53-55 Harrison St. The 
latter contains the most approved apparatus 
for making general chemical analysis and spe- 
cial attention will be given to work in this line 
A booklet on “Ana- 
lytical Chemistry” will be mailed upon request 


required by foundrymen 


as will also other publications describing the 
company’s products. 

The Huber Mfg. Co., of Marion, Ohio, are 
having plans prepared for extensions of their 
plant 

The Northern Engineering Works, Detroit, 
Mich., have issued Crane Catalogue No. 15, 
describing the various types of cranes built 
by them 


How Castings Are Made in Australia. 


Away down in the southern hemisphere cast- 
ings are made pretty much after the same 
fashion as they are anywhere else on earth, and 
that news gatherers describe operations con- 
nected with the trade in the same reckless man- 
ner they do here is shown in the following 
item from the Sydney (N. S. W.) Morning 
Herald : 

“An interesting company was present at 
Mort’s Dock and Engineering Works last 
evening to witness the casting of a piece of 
ironwork which was estimated to be about the 
second largest that has been turned out in the 


State The casting afforded another illustra- 
tion of the work that Australian establishments 
are capable of executing. The steamship 
Boveric, it will be remembered, was_ lately 


picked up disabled, her propeller having fallen 
off while on the way to South Africa. She 
was towed into a Western Australian port, and 
the work of supplying the new propeller was 
entrusted to Mort’s Dock and Engineering 
Co. A fortnight ago the work of preparing the 
mold, ete.. was taken in hand; the mold, 
clamped with sheets of iron, was partly built 


of brick, and sand and loam were used for 
filling. 


The diameter of the receptacle was 
18 feet, and at intervals pipes were inserted on 
the upper circle to carry off the gases genera- 
ted by the molten metal. A little after 4 p. m 
Mr. Charles Fleming, the foreman in the mold- 
ing department, had everything ready, and 
the cranes swung two great cauldrons of meta! 
over the black earth forming the mold. The 
handling of these immense quantities of metal 
When filled with 


metal one of the cauldrons weighed over 6 


was an-:interesting sight 


tons, while the other contained 3 tons 10 cwt 
With the utmost ease the seething, hissing con- 
tents were poured into the mold. As is well 
known, in the progress of large castings a great 
deal of gas is generated when the meiten metal 
is poured in. This part of the process is some- 
times attended with very serious results. if due 
caution is not taken to consume the gas. As 
the gas escaped through the pipes arranged for 
the purpose great purple colored flames were 
emitted. The whole undertaking went through 
without a hitch. In about a week’s time the 
mold will be opened, and even then it is ex- 
pected that the center portion of the casting 
will be at a red heat. Some time ago the same 
establishment turned out the largest casting 
that had been made in Australia—the entab- 
lature for the engines of the steamer New- 
castle, which weighed 18 tons. 


The Proper Temperature to Pour Castings. 


In reply to the question asked by the Miller 
Mfg. Co. I would advise them to discard all 
the theories and allow their foundry foreman 
to use his judgment as to the tempera- 
ture at which iron should be poured. As a 
general rule, the cleanest and soundest cast- 
ings will be obtained by using hot iron. So 
much depends upon the molder, size and shape 
of the casting that no. hard and fast rules can 
be given as to the temperature at which every 


casting should be poured E. GRANT 


Dooley on Editors. 


“Tis a hard job,” said Mr. Dooley, “but 
‘tis a fascinatin’ wan. They’se nawthin’ so 
hard as mindin ye’er own business, an’ an 
iditor niver has to do that.” 

“T shud think th’ wurruk wud _ kill thim,” 
said Mr. Hennessy, sadly. 

“It does,” said Mr. Dooley. “Many gr'reat 
iditors is dead.” 
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